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SOIL PROBLEMS 


EVER in the history of America have her people become so acutely 
conscious of their dependence upon her soil as in the present state of 
serious agricultural, industrial, and general economic distress. 

Never have they shown such concern for the conservation of her soil and its 
fertility as in the present mad search for methods to prevent its leaching and 
erosion, for some remedy for its failing productivity. 

As long as new virgin land remained unexploited and uncultivated, her peo- 
ple did not feel that keen interest in soil that the peoples of Eurasia long ago 
realized and made part of their thinking and planning. Now that pristine 
fields are forever gone, they have awakened with a shock to the problems that 
confront them in caring for their soils wisely and effectively; in their alarm 
and eagerness to do something remedial at once they are likely to err almost 
as gravely in too precipitate action as they have erred in thus far not acting at 
all. 

Now is the time for deliberate thought, deliberate planning, cautious 
analysis of the problems, that the care of the soil presents, not panicky, im- 
pulsive, often unwarranted programs that may cause more harm than good. 
Now is the time for rigorous, well-directed research, for painstaking study of 
the conditions that have given rise to present problems, of the relationship in 
economic and social adjustments to soils, of the consequences of policies that 
may be considered in attempting to solve the problems. 

The scientific study of the soil is old, yet ever new. So recent is the devel- 
opment of soil science based upon the characteristics of the soil itself, that no 
one has yet been able fully to evaluate the new systems of classification, to 
interpret adequately the significance of the newly recognized attributes of 
soils, to appraise the effect of some of the results new data regarding them 
seem to yield. Until knowledge of all these factors in the problem that more 
intelligent use of the soils entails, is much wider, deeper, and surer, America 
should proceed with deliberation and caution in solving it. 
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SOCIAL AND ECONOMIC FACTORS IN LAND-USE 
PLANNING IN THE NORTHEASTERN STATES 


Jacob G. Lipman 


HE common ownership of land 
by tribes and clans was wide- 
the ancient world. 
Hunting and grazing rights were at- 
We are 
reminded of this condition by the name 
“commons” 


spread in 
tached to such ownership. 


attached to areas of land 
originally used for grazing or recreation 
by members of the community. The 
Boston Commons is a case in point. In 


the less civilized countries, common 
hunting and grazing rights survive. In 


Palestine and Syria, for instance, the 
Bedouins are allowed to graze their 
camels and other animals over the entire 
countryside after the crops are har- 
vested by the owners. 

The feudal system was based, in es- 
sence, on the ownership of the land by 
the sovereign and its control by his 
vassals. Hunting and grazing rights 
were maintained in accordance with a 
definite political and social organization. 
In our own country, the Public Domain 
was the property of the nation. It con- 
stituted at one time more than half of the 
area of the continental United States. 
With the aid of legislation and through 
other expedients, most of the Public 
Domain was gradually transferred to 
private This facilitated 
land settlement and the development of 
the young country. 


ownership. 


It involved, at the 


same time, errors and which 


Much has 


been written on the subject of enclosures 


abuses, 
have called for a reckoning. 


in England. The story of the move- 
ment is told in a most interesting way 
by Prothero in his ‘English Farming 
Past and Present.”” The entire move- 
ment represented a major social trans- 
formation. The evolution and survival 
of democracy in England are intimately 
tied up with the history of land use in 
the British Isles. Something akin to it 
may be found in the history of our own 
country, particularly as it concerns the 
exploitation of our forest resources, our 
range lands, and the development of our 
livestock industry. 


LRA OF EXPANSION 


The trend of population spread and 
land use in the United States is clearly 
indicated by the table on page 218. 

The young republic had a population 
of only four million people in 1790. 
Even at that, about one hundred years 
of more systematic farming in the New 
England States produced a condition 
which compelled Jared Elliott * to issue 
a warning. Writing about the middle 
of the eighteenth century, he complained 
about the scarcity of hay, corn, and 
wheat. He tells us in his Second Essay, 
p. 29, that “When our forefathers 
settled here, they entered a Land which 
probably never had been Ploughed since 
the Creation; the Land being new they 
depended upon the natural Fertility of 


' Essays Upon Field Husbandry in New Eng- 
land and Other Papers. 
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STATUS OF POPULATION AND AGRICULTURE IN THE NORTHEASTERN STATES 

NEw ENGLAND, NEW YorRK, PENNSYLVANIA, NEW JERSEY, MARYLAND, DELAWARE, WEST VIRGINIA 
Population Improved Number of Value Crop 
Land Acre Farm Production 
1880 16,207,415 54,267,617 808,079 495,300,168 
1890 19,380,646 51,067,587 781,521 471,673,020 
1900 23,378,274 48,689,957 826,079 462,237,872 
1910 28,587,360 46,165,860 813,625 581,926,404 

; 

1920 32,798,418 41,986,796 727,048 1,419,130,436 
1930 38,026,202 33,168,407 618,079 752,170,632 
POPULATION AND LAND 

1790 1820 1850 1880 1900 1930 
Population, Total 4,000,000 = 10,000,000 23,000,000 50,000,000 76,000,000 = 123,000,000 


Population, Rural 
Farms, Number 
Land in Farms 
Land in Crops (acres 
Population 


4,000 000 


acres 


Urban per cent I. 9 


the Ground, which served their purpose 
very well, and when they had worn out 
one piece they cleared another, without 
any concern to amend their Land, except 
a little helped by the Fold and Cart-dung, 
whereas in England they would think a 
man a bad Husband, if he should pretend 
Wheat 


Dressing.” 


to sow on Land without any 

Practically all of the population in 
1790 was rural. ‘Thirty years later, the 
population of the United States had in 
creased to ten millions, and of this 90 
The 


figures given above show how, after 


per cent were designated as rural. 


1850, there was striking growth of both 
But the 
country was obviously becoming rapidly 


urban and rural populations. 


urbanized. “There was an increase in 
the number of farms, an increase in land 
in farms, and a no less striking increase 
More than half of the 
United States 
had become farm land by 1930. While 


about half of the population was then 


in land in crops. 


area of the continental 


farm 
population was not greater than about 
one-quarter of the total. 


designated as rural, the actual 


The rest of 
the rural population was located in vil 
lages and small towns. 

The expedient noted by Elliott of 
abandoning land that had begun to show 
signs of depletion and the taking up of 
virgin land was continued throughout 


the period of expansion and the west- 


9,000 000 


20,000,000 
1,449,000 
293,000,000 


39,000,000 
4,000,000 
536,000,000 
177,000,000 
a) iz <S eat 


51,000,000 
5,737,000 
838,000,000 
293,000,000 
32.9 


62,000 000 
6,288,000 
986,000,000 
359,000,000 
49 1 
ward march of our farm population. 
This movement led to many important 
changes, such as the shift in the centers 
of agricultural production, the decline in 
the value of farm lands in the older sec 
tions of the United States, the develop- 
ment of industries and commerce, the 
urbanization of large regions in the 
Kast and Middle West, and the migra- 
tion of young people from the farm to 
the city. Inevitably, these changes were 
accompanied by important economic and 
social transitions. 

The World War gave further stimu 
lus to a process which had been going on 
than half a century. The 
great demand for, and relatively high 
prices of, agricultural 


for more 
commodities 
caused an increase in the acreage of such 
staple crops as wheat, oats, corn, and 
cotton. A similar increase occurred in 
the number of beef and dairy cattle, hogs, 
and poultry. Land not formerly con- 
sidered profitable for the pre duction of 
wheat, corn, and cotton was used for the 
purpose as a result of the high prices. 
Thus, much land submarginal under 
normal conditions was made arable, and 
a condition was created which called for 


a reckoning in the post-war years. 


WHat HAPPENED 


The expansion in our farm business 
was only one of the causes that brought 
our farmers face to face with a serious 
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The mechanization of farm- 


situation. 


ing decreased the need for animal power. 
This was followed by a striking shrink- 
age in the number of horses and mules, 
and a corresponding shrinkage in the 
acreage required for maintaining thes« 
animals. Our new immigration policy 
and the falling birth rate caused a decline 
in the number of potential consumers of 
our Our 


trade was adversely affected because of 


farm commodities. export 


our tariff policy, our refusal to continue 
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rate, the competition among our farm- 
ers became more severe. Farm com- 
modity prices were lowered and the value 
of farm lands and farms correspond- 
ingly decreased. Our farming business, 


except in abnormal times, was never 
profitable in comparison with other types 
of business. This was generally true, 
despite numerous exceptions. 

New economic and technological fac- 


tors have made themselves felt to an 


increasing extent since the beginning of 






Vegetables under glass in South Jersey, an intensive and profitable use of the land, 


based not so much upon its fertility as upon the ease and cheapness with which it may be worked. 
Probably the most effective factor in making the use of the land so profitable is the proximity of a 
large consuming population in the urban centers of commerce and industry along the Atlantic sea 


board 


the granting of rather extraordinary 
loans to foreign countries, and our 
inability or unwillingness to allow prod- 
ucts from abroad to come in in suffi- 
ciently large volume to permit our ex 
porting of sufficiently large quantities of 
wheat, cotton, pork, and other agricul- 
tural export staples. 

Thre uughout a period of several dec- 
ides, we had systematically built up a 
Keven without the 
stimulus of the World War, this export 
trade called for the services of many mil- 


great export trade. 


lionsof acres. Asthe need for the large 


acreage decreased, for reasons given 


above, the volume of products offered in 


our domestic markets increased rela- 


tively, as well as absolutely. At any 


the present century. Improved trans- 
portation and refrigeration widened the 
limits of the territory supplying any 
given population. In fact, the produc- 
tion and marketing of certain perishable 
products developed into a nation-wide 
system, with sources of supply located 
beyond the boundaries of the 
United States. We need but think, in 


this connection, of the practical disap- 


even 


pearance of the vegetable-forcing indus- 
the States. The 
Carolinas, Georgia, Louisiana, Florida 


try in Northeastern 
and the Gulf region in the Southwest 
were able to displace fresh vegetables 
formerly produced locally. The volume 
of this showed a great increase, and the 


vegetable growing business as a whole 
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became more speculative. The Pacific 
Coast, Mexico, the West Indies, Central 
America, and even South America, have 
found a market for their vegetables in 
our larger or smaller cities. 

The changes which have taken place 
in the agriculture of the Northeastern 
States since the middle of the last cen- 
tury are quite obvious. A hundred 
years ago, they produced a large volume 
of wheat and of other small grains. 
They grew an impressive acreage of corn. 
From their own land, they supplied most 
of their needs as to beef, mutton, pork, 
wool, hides, etc. They were, by and 
When 


the Civil War was over and the remark- 


large, a general farming area. 


able westward march of our agriculture 
was resumed, the Northeast was com- 
pelled to pass from one stage of speciali- 
zation to Beef cattle 


another. were 


POPULATION NUMBER OF FARMS, IMPROVED 
LAND AND VALUE OF CROPS IN TWELVE 


NORTHEASTERN STATES —— 1880-1930 


ae 


FIGURE 2.—-A most interesting series of corre 
lations can be made from this graph of the popu 
lation, number of farms, improved land, and 


value of crops in twelve northeastern states from 
1880-1930. 
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displaced by dairy animals. Cheese fac- 
tories were established and a cheese ex- 
port trade of substantial proportions was 
developed. Competition from 


farther west compelled a change from 


areas 


cheese manufacture to butter making. 
Still later, market milk became the major 
agricultural commodity of our dairy 
farmers. 

We may think in a similar way of 
specialization in the production of small 
fruits, tree fruits, certain types of vege- 
tables, eggs and poultry meat, orna- 
mental plants, cut flowers, and a consid- 
The 


production of crops of high commercial 


erable number of other products. 


value was forced upon our farmers in 
the Northeast, not only because of the 
competition of cheaper land and labor, 
but also by the increasing production 
costs due to higher taxes, higher wages 
The 
evolution of agriculture in the Northeast 
is analogous to that of Western Europe. 


and higher standards of living. 


Always cheaper land, lower investments, 
and large-scale production with the aid 
of machinery and mechanical power, 
drove the older agricultural regions to 
higher yields per acre, higher quality 
products and more direct contacts with 
the consumer. As the competition be- 
came more keen, land of lesser value was 
thrown out of cultivation, the number of 
farms decreased, and the migration of 
young people from the open country to 
the cities was intensified. It is the boast 
of many of our captains of industry that 
on the farm they have built a foundation 
of character, physical vigor, and mental 
drive for the development of great enter- 
All of this 


has been part of our national evolution. 


prises in our economic life. 


In the colonial days, agriculture was the 
major national interest. In our own 
day, agriculture has become subordinate 
to what to many may seem more impor- 
tant interests. 


Before we proceed with the subject 
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of land-use planning, let us note some 
other facts and conditions which must 
influence our future land-use policies. 
Reference has already been made to in- 
North- 


eastern agriculture was able to survive 


creased production efficiency. 


partly because of the use of commercia! 
fertilizers and lime, and other expedients 
of soil management that help toward 
higher yield levels. It has been able to 
survive because of the development ot 
better types of plants and animals by 
‘The Northeast- 
ern States produce more milk per cow, 


selection and breeding. 


ous methods of processing, particularly 
canning, preserving, dehydration, fer- 
mentation, and the like. Inferior land, 
as well as inferior plants and animals, 
had to be eliminated. For that matter, 
inferior humans have also ceased to play 
a prominent part in our farm industry, 
even though they have become more of 
a social problem. 


PRESENT-Day TRENDS 


\Ve now find ourselves in a situation 
that will compel us to make changes more 
or less far-reaching in our whole eco- 


LSet) Pv 


= 
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FiGuRE 3.—-Overhead irrigation in the truck growing section of South Jersey helps to insure a 
profitable crop. The market for all the produce in the neighboring metropolitan centers demands, 
and accepts, practically all the grade A fruit and vegetables that the farmers can supply. Not only 
are the physical conditions of the region suitable for such intensive agriculture, but the character of 
the population and the proximity of adequate market makes trucking and fruit growing generally 
successful, particularly on the best land and under the direction of the best farmers. 


more eggs per hen, more pounds per acre, 
than they did at the beginning of this 
century. They have been able to sur- 
vive through the development of more 
effective means for the protection of 
their plants and animals against the at 
tacks of fungi, bacteria, insects, and 
parasites. They have been able to sur- 
vive because of the emphasis they have 
laid on quality. Beyond that, they have 
reduced the wastage of perishables by 
better storage and refrigeration meth 
ods, better handling and distribution 
methods, and the use of products pos 
sessing better shipping quality. They 
have put much effort into devising vari 


nomic and social structure. A greater 
degree of centralization and control has 
heen developing in our industries and 
commerce for some years. ‘These have 
been compelled to adjust themselves to 
an increasingly larger scale. ‘The small 
business man is less often able to survive 
and is forced to seek employment with 
one or another of our great corporations. 
It has often been asked why corporation 
farming should not be as effective eco- 
nomically as corporations controlling the 
manufacture of capital goods, consumers 
goods, or public utilities, transportation, 
banking, retail merchandizing, ete. The 


answer is obvious enough. ‘The indi- 








coarse, sandy, well-drained soils of South Jersey. 


vidual farmer is always confronted by 
two major uncertainties. One is that 
of season; the other, of the range of 
prices in his particular markets. If the 
individual farmer has a poor season, or 
is obliged to sell his crops at a price below 
the cost of production, he can survive, 
for a time at least, because he is willing 
to forego compensation for his own la- 
bor. The corporation farm, which em- 
ploys a manager and must regularly pay 
its employees, finds itself in a position 
where paid labor must compete with un- 
paid labor. Had conditions been sim- 
ilar in our agriculture to those in indus- 
try and commerce, corporation farming 
would have been by this time as promi- 
nent a feature of our economic life as are 
corporation enterprises in other fields. 
Within the present decade, something 
has happened that compels us to revise 
our economic thinking and procedures. 
lor the reasons already noted, we can do 
with a smaller agricultural plant just as 
we can do with a lessened production 
capacity in our industries. Machine 
efficiency has not yet reached its final 
stage. Indeed, the use of power and 
labor-saving devices will make them- 
selves felt in the future to a greater de- 
gree than they have been felt in the past. 
Except as we increase our wants and 
create new ones, the greater production 
efficiency will almost automatically force 
a reduction in the length of the working 





222 ECONOMIC GEOGRAPHY 





FiGureE 4.—Though the rainfall is generally ample throughout most of the truck growing season, 
occasional longer periods than usual without rain may tend to conditions of drought on the relatively 
Overhead irrigation, though somewhat expensive, 
helps appreciably to remove the hazard of drought, and consequently the hazard of crop failure. The 
truck farmer and the small fruit farmer thus control their production better than they otherwise could. 


But, when 
people work less and, at the same time, 
lower their production output, they must 
be content with smaller wages. If effi- 
ciency and production keep pace with 
shortened hours, they can demand no 


day and the working week. 


greater wage, expressed in terms of pur- 
chasing power. If, however, despite 
the shorter work day or week, they pro- 
duce more, the purchasing power of their 
wages will also increase. It is obvious 
that the same principle should apply to 
agricultural production, and that we 
should give our best thinking and effort 
toward reaching that condition. 

But, whatever the relative purchasing 
power or barter value of agricultural and 
non-agricultural commodities and serv- 
ices, We must accept a shorter day and 
shorter week of work. We do not wish 
to accept this at the price of lower stand- 
ards of living, and this brings us to one 
of the major problems concerning this 
nation. Weare faced with the need of 
making more intelligent and adequate 
provision for such adjustments as will 
keep us in line with growing production 
and organization efficiency. We have 
come to believe that we shall see more 
and more decentralization of industry 
and of population. We shall see a 
greater equalization of comforts, con- 
veniences and standards of living as be- 
tween the farm, the village, the town and 


the city. We shall see an effort to raise 


) 
| 
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standards of living through the use of 
the leisure hours of the worker in com- 
merce and industry for the purpose of 
producing a portion of the family’s food 
supply from land owned or controlled by 
such workers. Undoubtedly, this is the 
reason why we are hearing more and 
more about part-time farming. If the 
principle of part-time farming is sound, 
the movement is certain to grow, per- 
haps to astonishing proportions. If 
this happens, what will become of our 
great cities? How will it affect the 
We shall 


have to think of the entire matter in 


movement of our population ? 


terms of housing, water supplies, sewage 
disposal, light, heat, power, education, 
recreation and many other questions of 
Shall we be 
obliged to look forward in the North- 


major social significance. 


eastern States to new types of organiza- 
tion and procedures in agricultural pro- 
duction? Let us consider in greater 
detail some important facts about com- 
mercial and part-time farming! 


COMMERCIAL FARMING 

Many people feel an instinctive objec- 
tion to long-time planning. In some 
measure, at least, there is good reason 
On the 
other hand, no worth-while enterprise 
can be organized and maintained with- 
out a careful analysis of the basic facts 


for objection to such planning. 


pertaining to that particular enterprise. 
Rational planning is a fundamental 
necessity for the success of any economic 
and social undertaking. 

If we are to deal in a more rational 
way with agricultural progress, we 
should give more thought to the essen- 
tials of the production of our major 
crops. We should consider, in the first 
place, the geography of production. 
We know, for instance, that certain 
climatic and soil conditions are required 
for the production of wheat. Land 
that is reasonably level, a rainfall of at 


least 25 inches, a suitable range of tem- 
perature, and soils not too light in tex- 
ture represent some of the prerequisites 
of successful wheat production under 
existing economic conditions. If we 
are to compete with the wheat fields of 
South America, Canada, Australia, Rus- 
sia, and Roumania, we must provide a 
maximum labor efficiency, and that can 
be done best through the use of power 
machinery. At the present time, rela- 
tively little plant food is supplied by 
wheat growers in the countries just 
named. When the virgin fertility of 
these regions has been depleted to a 
greater extent, the production costs will 
be modified, and, with them, the extent 
of wheat growing in different localities. 
vidently, therefore, the fundamentals 
of wheat production will need to be more 
clearly understood than they now are. 
A better basis will then be provided for 
the planning of the needed acreages and 
their location. 

The same reasoning will apply to cot- 
ton. Also this crop will be produced on 
reasonably level areas, and on fields of 
larger size, to the end that power ma- 
chinery for the fitting of the land, the 
planting of seed, the cultivation and har- 
vesting of the crop may be carried out 
most economically. We know, even 
now, where our cotton crop can be pro- 
duced most effectively, with soil and 
rainfall conditions, and the control of 
insects and root rot properly accounted 
for. Much the same procedure may be 
followed in planning for the production 
of corn and hogs, of beef cattle, sheep 
and dairy animals. We may use the 
same method in dealing with the produc- 
tion of milk and other dairy products, of 
tree fruits, small fruits, potatoes, sweet 
potatoes, beans, green vegetables, etc. 

It is reasonably certain that the land 
will be called on to provide an increasing 
volume of certain raw materials for the 
manufacture of 


cellulose products, 
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starch, alcohol, organic acids, plastics, 
etc. Such industrial raw materials 
should be produced where their cost 
would be least. In this connection, we 
should bear in mind that the length of 
the growing season is an important eco- 
nomic factor. Thus, the pasture season 
for domestic animals will range from a 
few weeks in the extreme north to practi- 
cally twelve months in Texas, Louisiana 
and Florida. Everything being equal, 
the longer the growing season, the 
greater the yield per acre. By the same 
token, there is also a greater drain on 
the plant nutrients, directly through 
utilization by the crop and indirectly 
through erosion and leaching. 

Aside from location, we should con- 
sider carefully the organization of pro- 
duction. The quality of the soil, the 
kind of machinery to be employed, the 
amount and cost of power available, the 
processing of the crop or portions of it, 
the utilization of by-products, storing, 
transportation, merchandizing and sales 
control, all enter into the picture. 

Since commercial farming is definitely 
competitive in character, the planning 
of a more efficient agriculture must in- 
volve cooperation both in production 
and selling. Questions as to financing, 
taxation, standards of living, and other 
factors are a fundamental part of the 
problem. We may also consider in this 
connection the questions of zoning, re- 
gional or national production control, 
the dealing with crop surpluses, and ex- 
port markets. Thus, we find that we 
must anticipate rather far-reaching 
changes in the location of production 
areas, the organization of production 
and the storing, transporting, and mer- 
chandizing of staple crops. The North- 
eastern States have a contribution to 
Not alone New 
York and Pennsylvania— which were at 


make to this program. 


one time the granaries of the young na- 
tion—but also the New England States, 


New Jersey, Delaware and West Vir- 
ginia, cannot escape their responsibility 
in land-use planning as related to com- 
mercial farming. Their concern with 
market milk production creates for them 
also a vital interest in forage and grain 
There is also the possibility that, 
under modified conditions, they may find 
it profitable again to carry a larger pro- 
portion of meat animals. At any rate, 
the further expansion of part-time farm- 
ing which may be anticipated need not be 
in the way of the rationalization of com- 
mercial farming in the Northeastern 
States. 


crops. 


Part-TIME FARMING 


Part-time farming cannot be detached 
from other economic enterprises. Per- 
sons engaged in part-time farming may 
be employed in industry or commerce, in 
professional work, or they may be draw- 
ing part of their income in the form of 
pensions, interest on investments, or 
otherwise. For the reasons just given, 
part-time farming areas must be located 
where outside sources of income are 
most available. There was a time when 
our cities were, in fact, large villages, 
within whose limits vegetables, fruit, 
eggs, poultry meat, mutton, and other 
food products were produced. 
nomic and sanitary reasons, the pattern 
of our cities was gradually changed. 
The suburbs reached out further into the 
open country as the means of transporta- 
tion and communication were improved. 

In considering the future of part-time 
farming, we recognize that vegetables 
are the first source of food. 


ke 1 ooo 


Beyond 
that, the part-time farmer may keep a 
small flock of chickens sufficient in num- 
ber to supply eggs for the table, and like- 
wise some poultry meat. With more 
land at his disposal, he may keep small 
meat animals, such as rabbits, or he may 
provide for one or more brood sows. 
If still more land is to be had, one or 
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more cows may also be maintained by 
the part-time farmer. Obviously, part- 
time farming, like commercial farming, 
is quite flexible as to its limits. None 
the less, the part-time farmer considers 
the products of his land as a supplement 
to the income provided from other 
sources. 

Various expedients may be resorted to 
by the part-time farmer for the sake of 
increasing his income. There is no 
doubt that his food supply may be more 
adequate by the processing of some of 
his produce. He may cooperate with 
his neighbors in disposing, at roadside 
stands or otherwise, of some of his crop 
surpluses. He may develop some rural 
crafts which would provide him with ad- 
ditional income. He may even attempt 
the growing of fur-bearing animals. 

It is obvious that much may be said 
for part-time farming on the score of 
social as well as of economic values. It 
has been said that France has been able 
to maintain relatively stable political and 
social conditions because of the fact that 
a large portion of its population has a 


FIGURE 5. 
intensified, in response to the effective demand from neighboring large cities and population centers for 
high quality of merchandise fresh from the producer. Only high prices for their wares would justify 
the dairymen in equipping themselves with such expensive, though effective, means of production, as 
this rotolacter indicates. 


stake in the land. Any nation that can 
develop the fact and feeling of land- 
ownership in a substantial proportion 
of its population is to that extent assured 
of greater political and social stability. 
The family that owns its home and some 
land is not so easily influenced by the 
arguments of the radical agitator who 
would provide more income for the 
shiftless and the incompetent at the ex- 
pense of the thrifty and the industrious. 
Part-time farming may be a means to- 
ward lessening delinquency and crime. 
On the positive side, it may be the means 
of helping our youth to understand bet- 
ter the meaning of culture and of the 
conservation of our natural resources. 


FORESTS 


Effective land-use planning is not pos- 
sible without provision for the growing 
of forest and shade trees. The great 
hardwood forests of the Northeast have 
largely disappeared. While they can- 
not be all fully restored even in favor- 
able locations, planned use of our land 
should reckon with the setting aside of 





The dairy industry of New Jersey, like the truck and fruit growing, has been very much 





226 ECONOMIC GEOGRAPHY 


areas which should be kept in forests. 
These areas should become the source of 
an adequate supply of timber. At the 
same time, they should also be regarded 


as the conservators of wild life and the 


source of game animals and fish. They 
should be so managed and developed as 
to give us the most effective control of 
floods and the conservation of areas sub- 
ject to erosion. In planning the use of 
land from the points of view of com- 
mercial farming, part-time farming, 
forestry, recreation, and flood control, 
we should not lose sight of the impor- 
tance of certain adjustments in youth 
training and education. Sooner or 
later, rational land-use planning will 
point the way to a rural-urban civiliza- 
tion which is to displace our present 
urban-rural civilization. 


THE Use oF LAND IN THE 
NORTHEASTERN STATES 


Land use in the Northeastern States 
is a regional rather than a local problem. 
By way of summarizing what has al- 
ready been said, we may note the need 
of considering crops and cropping sys- 
tems both from the standpoint of com 
mercial and part-time farming. We 
shall need to consider a well-balanced 
recreation program, which will involve 
the utilization of forest areas, state 
parks, local parks, lakes, streams, and 


ocean beaches. We shall be obliged to 
give due consideration to the volume 
and purity of our water supplies. The 
extent and nature of pollution, partic- 
ularly by trade wastes, is even now a 
matter of pressing economic and social 
importance. The building of reser- 
voirs, the establishment of sewage treat- 
ment plants and the encouragement of 
water sports are all a part of our water 
supply problem. We may also think of 
areas to be reserved for residential sites 
and their location in respect to water sup 
plies, recreation areas, transportation 
lines, ete. 

linally, we shall need to consider the 
intensification of production so that the 
carrying capacity of our land may be in- 
creased to the economic maximum. 
Together with that, we shall pay due 
heed to the quality of the produce, so 
that animals and man may not lack the 
optimum amounts of calcium, phos- 
phorus, nitrogen, manganese, 10dine, 
copper, and other ingredients that are 
required for sound physical develop- 
ment. We may look forward, with a 
sense of security and optimism, to a 
future which promises to give us higher 
standards of living, greater freedom 
from exhausting labor, fuller opportuni- 
ties for cultural development, and 
greater satisfactions that are the result 
of bodily vigor and mental tranquillity. 
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PART VIII 


MALAYSIA 


Samuel van Valkenburg 


HE numerous large and small 

islands southeast of Asia possess 

a remarkable fascination for the 
average man as well as for the scientist. 
Here were laid the scenes of many tales 
of adventure, by such authors as Jack 
London and Robert Louis Stevenson; 
here the emerald green islands rising out 
of a deep blue tropical sea set the stage 
for tales of murder and piracy. Quiet 
restful cities like Macassar and Palem- 
bang still retain their old reputation as 
centers of crime and mystery. 

Less fantastic and more real is the 
interest of the scientist. The geologist 
finds the region a classical example 
of structural processes in full swing: 
islands rising above the ocean level, 
while deep basins are forming and active 
vuleanism and earthquakes are visible 
signs of the stresses rending the earth 
crust. ‘The biologist finds here not only 
profusion of equatorial vegetation, but 
the transition between Asiatic and Aus- 
tralian life. The famous lines of Wal- 
lace and Weber mark stages in the de- 
velopment of these biological realms. 

The anthropologist traces the migra- 
tions of racial groups from Asia into 
this island world and the South Sea; he 
studies remnants of primitive races in 
the sanctuaries Of mountain jungle, and 
analyzes the various racial elements of 
the present so-called Malay population. 
The archaeologist, more concerned with 
culture, discusses the various influences 
from India, China, Arabia, and, in later 
centuries, also from Europe and Amer- 
ica, Which found their way into the life 
of the natives, modifying it, but finally 
becoming only an element in the adjust- 


ment to tropical environment. ‘The his- 
torian investigates the interplay of the 
ancient political influences of India and 
of China, at the Strait of Malacca as 
point of junction; he follows the ex- 
plorations of the Spaniards and the 
Portuguese, of the English and the 
Dutch, and the subsequent founding of 
colonial enterprises and empires. The 
statesman is interested in the problem of 
colonial structure and the present desire 
for more political freedom; he sees 
Malaysia as a focus of many political 
interests, as a white man’s bulwark 
against the seething Asiatic tide. 

linally, the geographer finds it one of 
the most fascinating complex of prob- 
lems in his field. Malaysia is an excep- 
tion to the general rule that equatorial 
regions are culturally as well as eco- 
nomically backward and unimportant. 
The magnitude of population figures—- 
65 million—shows that man is not nec- 
essarily subject to tropical disadvan- 
tages and has responded successfully to 
the challenge of nature. 

ven more interesting are the con- 
trasts between the economic intra-insu- 
lar development of the various subdivi- 
sions. Maps of cultivated land and 
distribution of population (see later) 
reveal striking concentration of human 
activity ina few regions: Java, parts of 
Sumatra, the Malay Peninsula, Celebes, 
and the Central and Northern Philip- 
pines. Java ranks first among them all, 
far and away the most populous. On 
Java, with a population of 40 million, 
native, as well as estate, land utilization 
has reached a degree of intensity un- 
known elsewhere in equatorial regions. 
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This study presents an explanation of 
these contrasts. 
much more developed than others, and 


Why are some regions 


why does Java rank so high above the 
other better regions? <A general out- 
line of the general physical environment 
and the vegetation precedes the general 
treatment of land utilization. A more 
detailed description of the more ad- 
the Malay 
parts of 


vanced sections will follow 
Peninsula, Sumatra, Java, 
Celebes, and the Central and Northern 
Philippines with special reference to 
Luzon. 

The name Malaysia used as title for 
this instalment of the Agricultural Re- 
gions of Asia needs some explanation, 
because the area here discussed goes be- 
yond the real Malay sphere of influence, 
which is moreover in many cases limited 
Still the name 
has decided advantages, especially if 


to the coastal regions. 


the racial kinship between Malays and 
Filipinos is taken into consideration. 
Only east of Celebes and the Little 
Sunda islands enters the geographer 
another — non-Malay — world which 
shows clearly the influence of the Aus- 
Nevertheless, this 


section has been included because of its 


tralian continent. 
physiographic affinity and because it was 
not included in the preceding publication 
of the 
tralia. 


Agricultural Regions of Aus- 


GENERAL BIBLIOGRAPHY 
Of the great number of publications 
on Malaysia only a few need be men- 
The 


literature dealing more exclusively with 


tioned here as of general interest. 


British Malaya, Sumatra, Java, and the 
Philippines will be mentioned in con- 
nection with their more detailed treat- 
ment. The best book in English on re- 
lief and structure is that by Dr. H. Al- 
bert 
professor to the University of Michi- 


Brouwer, Netherlands exchange 


gan, entitled “Geology of the Nether- 
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Kast Indies.’ For climate the 


numerous publications of the Meteoro- 


lands 


logical Institute (Koninklyk Magnet- 
isch en Meteorologisch Observatorium ) 
in Batavia give a perfect picture of cli- 
matic conditions and make it almost the 
best known climatic region of the world, 
while the Weather Bureau at Manila has 
been especially known for its study of 
typhoons. An excellent résumé of all 
climate conditions of Malaysia is given 
by Dr. C. Braak in “Klimakunde von 
Hinder Indien und Insulinde” belonging 
to Koeppen’s “Handbuch der Klimatol- 
ogie”’ (Borntraeger Berlin, 1931). 

As regards vegetation, the several 
statements of the vegetation on Malay- 
sia in the many general handbooks on 
plant geography are rather vague and 
often untrustworthy. An 
treatment is given in a series of ar- 
ticles in the Netherlands 
“Tydschrift von het Aardrykskundeg 


excellent 
periodical 


Genootschap” by C. G. G. J. van Steenis 
in 1935, an explanatory discussion of 
the plant geographical map of plant dis- 
tribution which is part of a new official 
scientific atlas of the Netherlands East 
Indies, an article which should be trans- 
lated into english, for its very valuable 
and otherwise unobtainable material. 
Publications on land utilization and 
agricultural statistics of the depart 
ments of agriculture and statistics of the 
(for Malaya, 
Lumpir, for the Philippines, 
Manila, for the Netherlands East In 
dies, Batavia, for statistics and Buiten- 


various governments 


Kuala 


zorg for agriculture) are valuable. 
Many articles containing local informa 
tion have been published in various 
magazines, most of them in the Nether- 
lands language. One deserves mention, 
(De in 
landbouw in’ Nederlandsch 
Indie) in the Tydschrift von Econo 
1926. Valuable, 


although very general, is the “Hand 


namely, “Native Agriculture” 
landsche 


mische Geographie,”’ 
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book of the Netherlands East Indies” 


(in English), Department of Agricul- 
ture, Industry and Commerce, Buiten- 
zorg, Java, 1930. 


RELIEF ' 


The base for the understanding of the 
structural features of Malaysia is sup- 
plied in Map 1. ‘Two shelves, the 
Sunda Shelf and the Sahul Shelf, both 


FIGURE 1. 
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submergence with submarine troughs 
still representing the former continua- 
tions of the river valleys on the sur- 
The flatness of these 
coastal lowlands, where natural levees 


rounding islands. 


lank the winding river courses, favors 


the development of interior swamps, 


while mangroves border the coasts and 
form a natural barrier against marine 


encroachment. Malaria and other trop- 


’ ANCER 4 


ACTIVE VOLCANOES 





sJetween the great stable Oriental massif of southeastern Asia and the equally stable 


Australian massif, intervenes an exceedingly unstable realm of structural, deformation, vulcanism 
accompanied by earthquakes, and constant adjustments in the earth’s crust with consequent changes 


in the contour of the land and the profound basins intercircled by the groups of islands. 


The effect in 


the human occupation and activities of this region are wide-spread and impressive. 


continuations of the respective conti 
Asia and Australia, oppose an 
intermediate belt of structural instabil 


nents 


ity. The shelf areas, being the stable 
part of the archipelago, comprise old 
eroded mountains and uplands bordered 
by extensive alluvial plains which merge 
into the very shallow interinsular seas. 
The South China-Java Sea and_ the 
Arafura Sea show evidence of recent 


'For names, see Map & 


ical lowland diseases hamper human 
occupaney, which is in most cases lim- 
ited to the river levees and the river 
outlets, practically the only entrances 
to the hinterland. 
leached and waterlogged ; the mountains 


Coastal soils are 
in their dense forest cover are too far 
inland and too inaccessible to become 
favorable areas for human activity. 
The unstable part between, and along, 


the more stable shelves also offers dis 
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advantages. Young mountains rise 
abruptly from the sea, leaving little 
space for the formation of coastal 
plains; the sea bottom drops precipi- 
tately to great depth. Heavy rainfall 
and torrential wash and streams have 
dissected the mountain slopes into a 
rough topography which, if deforested, 
is subject to the hazard of landslides. 
The result is that man finds unfavorable 
conditions for advanced agricultural 
activities, and his cultural standard is 
correspondingly low. The rising coast 
lines show in general few indentations, 
and with few exceptions natural harbors 
are rare. Ships must anchor on the 
open roadsteads, while the fishermen 
have little refuge when the monsoon 
winds are blowing. Nevertheless, the 
sea with its abundance of fish is often 
more attractive than the unhospitable 
land; the Malay population is adept in 
the art and practice of navigation. 

Still, favorable local circumstances 
can improye conditions for human oc- 
cupancy considerably. Along the zone 
of contact between stable and unstable 
regions, as in northeastern Sumatra and 
northern Java, shallow sea conditions 
favor the formation of a coastal plain; 
a slight uplift removes the disadvan- 
tages of stagnant drainage and makes 
the plain ideal for human use. Another 
advantageous factor is the prevalence of 
volcanoes, many of them active and fre- 
quently eruptive. The map shows the 
location of active volcanoes in long 
ranks through the unstable part, fol- 
lowing the main trend of. structure. 
The many non-active volcanoes are 
omitted but would show the same gen- 
eral distribution. Volcanic deposits 
yield young fertile soils and in many 
cases connect formerly detached land 
units into larger islands, with lowlands 
between the former sea-washed moun- 
tains ; in other cases intermontane basins, 
formed between volcanoes, have become 


spots of high fertility and an excellent 
base for an advanced type of rural econ- 
omy. Thus, while volcanoes have lo- 
cally become a blessing, especially in 
Java and on many of the Philippines 
where regular-shaped volcanic cones 
rise out of the extensive lowlands, on 
other islands their influence is far less 
beneficent. In most of Sumatra, vol- 
canoes crown relatively inaccessible 
mountain ranges, while in the Moluccas 
they rise steeply out of a deep sea with- 
out chance for a coastal plain. Sum- 
marizing, it can be said that both stable 
and unstable parts show decided disad- 
vantages to human occupancy. Under 
special circumstances the unstable part, 
thanks to the influence of adjacent sta- 
bility and of vulcanism, can offer locally 
conditions which are almost ideal for 
higher development of mankind if the 
climate permits it. 


GENERAL DESCRIPTION OF RELIEF 


The following short description will 
bring out the main relief features, serv- 
ing at the same time as an orientation of 
the constituent parts of this rather com- 
plex part of the world. Map 2 is the 
base for this description while the names 
may be found on reference Map 8. 

The Tenasserim ranges of Farther 
India discussed in the third instalment 
on the Agricultural Regions of Asia, ex- 
tend southward to become the backbone 
of the Malay Peninsula. The range is 
not continuous; it shows a sequence of 
ranges in “en echelon” order in a gen- 
eral north-south direction. This ex- 
plains the rather easy passages between 
the ranges. One of these forms the 
Isthmus of Trang, which may become 
in future the spot for a canal between 
the Gulf of Bengal and the South China 
Sea, detaching the whole peninsula. 

Lowlands border the coasts, especially 
along the commercially famous Strait 
of Malacca. These Malay ranges con- 
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tinue through the Riau Archipelago and 
the tin islands Banea and Billiton and 
seem to find their logical extension in 
western Borneo, where they continue to 
the central mountain core. 

The Arakan Yoma, the western range 
of Burma, can be followed southwards 
over the Andamans and Nicobars and 
then forms the mountain backbone of 
the two large Sunda islands, Sumatra 
and Java, while a second fold towards 
the west is broken up in several islands 
which parallel the Sumatra coast. Nias 
is the best known of these islands. 

The dorsal mountain system of Su- 
matra exhibits dual character. The 
called Bukit Barisan, 
which is continuous, leaves only space 
here and 


western range, 


there for a coastal 
A rift valley with many struc- 


tural lakes bordered by many volcanoes 


narrow 
plain. 


separates the Bukit Barisan from the 
eastern mountains, which show the same 


FIGURE 2 
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“en echelon” tendency as the ranges of 
the Malay Peninsula. Several 
amid the coastal 
Large, sluggish rivers, fed 
by the heavy mountain precipitation 
divide the plain into several units. 
Physiographically a higher, older, roll- 
ing relief in the western part (a kind of 
piedmont) contrasts with the level, 
swampy eastern part, where the natural 
river levees are in many places the only 
suitable 


ranges 


strike out eastward 


lowland. 


spots for human. settlement. 
Sunda Strait, with the famous volcano 
IXKrakatau, is located at the bend of the 
Sunda Range which continues through 
Java, running there from west to east. 
The mountains rise generally steeply 
from the Indian Ocean, providing, ex- 
cept in central Java, no opportunity for 
the formation of a coastal plain, while 
along the north side of Java lowlands of 
Vol- 


canoes are numerous, located along 


varying width are always present. 


CANCER 140 


RELIEF 


FEATURES 


SS MAIN MOUNTAIN TRENDS —-— 


LOWLANDS 





2... The essential elements in the relief, consequent upon the instability of the earth’s crust, 


are the extensive skeletal mountain ranges upon the flanks of which lie lowlands of considerable extent 
near the stable massifs, and smaller, wellnigh negligible, lowlands in the heart of the unstable regions. 
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structural lines of weakness. In west 
ern Java they form continuous lines, 
including between them intermontane 
basins, while in the east they have a 
more individual development, rising up 
from the low topography and con- 
necting formerly far-extended anticlinal 
Only Ma 
dura shows still the character of a rolling 


islands into one land mass. 


landscape of limestone ridges. The 
Sunda fold continues eastward along 
the Lesser Sunda Islands. Bali re 
sembles Java in combining volcanoes 
with a topography favorable for human 
use. Lombok has a fertile central low 
land between the northern and southern 
ranges, but the other islands (Sum 
bawa, Flores) are rather mountainous 
and leave little space for lowlands. 
Sumba and Timor, which are.on a sep- 
arate fold south of the main Sunda 
Range and include between them and 
lores the Savu Sea, present more fav- 
orable conditions. Their emergence 
from the sea is abrupt and steep with 
beautiful, local terraces indicating peri 
ods of uplift. But once on top, much of 
the topography consists of rolling up 
lands, while the open vegetation—a re- 
sponse to dry climate, facilitates crop 
agriculture and stock raising. 

This double range system continues 
in the great structural island arch 
around the deep Banda Sea. The outer 
ring, non-voleanic, includes the island 
groups of Tanimber and Kai, all of them 
economically unimportant. Also the 
large islands Ceram and Buru have still 
little influence on world production; 
better known are the Ambon group just 
south from Ceram, an ancient strong- 
hold of the Dutch East India Company, 
producing cloves and nutmeg. The 
volcanic inner row comprises small is- 
lands, the last one, Banda, being one of 
the famous islands of spice, which once 
brought the European explorers and 
merchants to this region. 


The large island of New Guinea, the 
second largest island of the world—if 
Greenland be considered first—shows in 
its general relief a zonal arrangement. 
The southern lowlands border the shal 
low Arafura Sea and are flat and 
swampy. The central range, the Snow 
Mountains, rises steeply from these 
southern lowlands and extends, as the 
name indicates, in some spots above the 
snow line. The main chain is followed 
to the north by several parallel ranges 
of less elevation. An interior lowland, 
formed by two river systems, the Mam- 
beramo and the Sipik, separates the cen- 
tral mountains from the coastal ranges 
which reach their highest elevations in 
the Huron Mountains in the extreme 
cast. The | western extension of the 
central ranges of New Guinea is rather 
complex. Bending northward to the 
so-called “bird’s head’”’ of New Guinea 
the con- 
tinuation may be sought along the Obi 
and Sulu islands towards Celebes as well 


the Northwest Peninsula 


as farther north to Halmahera. ‘This 
last island, also revealing recent vulcan- 
ism, especially along the western border- 
ing islands of which Ternate is well 
known as the spice center of the Moluc- 
cas, represents the point of virgation of 
different mountain lines of which the 
eastern one can be followed along the 
great are of Palau and Yap and finally 
the Bonin Islands to the Fuji chain of 
Japan. 

In a remarkable way the island of 
Celebes presents the same shape as Hal- 
different 
mountain axes radiating from a central 


makeira. Here also the 


upland core can be structurally con 
tinued along the neighboring islands; 
the Salayer group in the southwest, 
Muna and Buton in the southeast, and 
the double series Sangi-Talaud in the 
north. 


Borneo also seems to be the expres- 


sion of radiating mountain ranges but 


-— 
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The varying conditions of rainfall over Malaysia in January reflect the character and 


direction of the winds as they are determined by the interplay of Asiatic, Australian, and equatorial 


influences. (After Braak and Boerema.) 


of an older period. Large lowlands 
have been formed between those ranges. 
The principal are the Sarawak coastal 
plain and the three great river basins, 
the Kapuas in the east, the Barito 
in the south, and the Mahakam in the 
east. 

‘our anticlines appearing in the form 
of rows of islands and submarine ridges 
combine to form the complex relief of 
the Philippine Islands. Two of these 
have been mentioned as extensions from 
Celebes ; the others are the Sulu Islands 
and Palawan. Mindanao is the prod- 
uct of three of those anticlines, with 
lowlands extending between the ranges. 
Luzon shows similar features. In the 
north the Cagayan depression is located 
between the Eastern and Central Range, 
while northwest of Manila another de- 
pression separates the Central Range 
from the Zambales Mountains. 

The between 


islands 


Luzon and 


Mindanao are the disconnected rem- 


nants of the structural connection be- 


tween the two large islands. All of 
them have north-south mountain back- 
bones. Samar represents the most 


easterly range, succeeded westward by 
Mascate (a product of junction of two 
ranges), Leyte, and finally Panay and 
Negros, with Cebos and Bohol as inter- 
mediate mountain islands. Except for 
Luzon, Mindanao, and Panay, extensive 
lowlands are absent and only narrow 
coastal plains border the coast here and 
there. 

On the whole it can be said that except 
for the continental shelves, a mountain 
topography prevails, the result of recent 
This 
is shown not only by the large number 


of earthquakes which make this one of 


structural processes still active. 


the most seismic regions of the earth, 
but by the frequent violent volcanic 
eruptions. 








CLIMATE 
The climate of Malaysia 1s the result 


of the interplay of several factors: 
(a) the location between two continents 
with the 


resulting exchange of air 


masses (monsoons) from the summer 
low pressure to the winter high pres 
sure; (b) the equatorial latitude with 
the high sun and tendency to convection ; 
(c) the insular character which causes 
generally moist weather (except when 
desiccating winds prevail), no extreme 
heat, and the advantages of coastal sea 
breezes during the day. 

While the monsoon winds are steady 
with a maximum velocity over the sea 
of 4-5 Beaufort scale, really strong 
winds are practically unknown, except 
for some local squalls, which are typical 
for the Strait of Malacca, for example, 
and nature has been adjusted to these 
calm conditions. An exception must be 
made for the Philippine Islands north 
of ten degrees north, where typhoons 
appear in fall and can be very destruc 
tive. 

Temperatures are uniform; night 
temperatures in the low seventies (ex- 
cept in the periods of transition men 
tioned later) and day temperatures in 
the high 
nineties. 


eighties, but almost 
The influence of 


afternoon showers is missed greatly 


never 


COC ling 


during the dry season but is compen 
sated for by lower relative humidity and 
by stronger radiation during the nights. 
Typical also are the great number of 
thunderstorms, which reach in the sta 
tion Buitenzorg, south of Batavia, the 


2?) 


world maximum of an average of 3 


thunderstorm days a year. 
little 
only the most northernly stations in 


Luzon show 


‘Tempera- 
tures show seasonal variations. 
a decided winter decrease. 
Decrease follows with rising elevation 
and mountain resorts up to 6,000 feet 


offer suitable conditions for recupera 
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On clear 


tion from the lowland heat. 
nights frost forms on mountain tops 


with an elevation of 1O,000° feet) or 


higher and may happen even much 
lower in some ill-drained basin, in which 
cold air accumulates. Snow falls only 
on the Snow Mountains of New Guinea 
and there above 16,000 feet are a few 
small the 


great weather element which in amount 


glaciers. Precipitation 1s 
and distribution is a major control of 


land utilization. An explanation of 
conditions of precipitation will be given 
in the following description of climatic 
seasons. 

The climate of Malaysia can be di 
vided into four seasons, two long and 
two short. The two long seasons cor- 
respond to the regular summers and 
winters of more temperate latitudes and 
are separated by two relatively short 
periods of transition. The following 
months are taken as typical seasonal 
representatives: January, April, July, 
and November. 


January (see Map 3) 

Irom the continental high pressure 
Asia, 
flected towards the right, rotate clock 
wise. In north of the 


equator they become northeast winds 


area of issue winds which, de 


Malaysia 


which merge with the regular trades. 
These winds decrease in velocity while 
passing over the equator, but gain again 
southward when they blow as northwest 
winds towards the Australian summer 
low. The northeast monsoons north of 
the equator are relatively dry, moving 
from colder to warmer temperatures but 
they have picked up sufficient moisture 
while passing over the ocean to cause 
orographic rain when forced to rise, for 
instance on the east coasts of the Philip 
pine Islands, in North Borneo and Kast 
Malay Peninsula, the mountains of 
North Sumatra, the north 


Northeast Celebes, Buru, Ceram, as well 


coast of 
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as New Guinea and the Bismarck 


pelago. 


\rchi- 
Located on the leeward side, 
with correspondingly dry conditions, 
are the western part of the Philippine 
Islands, the western part of the Malay 
Peninsula with the opposite Sumatra 
coast as well as the northern Sumatra 
rift valley. Relatively dry also are the 
south coasts of the corresponding wet 
northern coasts, which have just been 
mentioned. The equatorial sections of 
Sumatra and Borneo have the regular 
convectional equatorial rain, while the 
monsoon over this larger land mass has 
slowed down so much that it does not 
interfere greatly with heat convection. 
The western winds south of the equator 
finally are moist and not only cause 
heavy orographic rain when forced to 
rise 


(mountains of and central 


Java, west coast of southwest Celebes ) 


west 


but give moist 


general atmospheric 
conditions with convectional afternoon 
rains. This is the rainy season. for 
Java, the Lesser Sunda Islands and the 


southern New Guinea lowlands. 
April 

During the transition period, unstable 
The equa 


torial regions with the sun at the zenith 
have a 


wind conditions prevail. 


rain maximum. ‘The newly 


established Australian high pressure 
ents southeast winds, which do not find 
the favorable isobaric gradient towards 
the Asiatic low and piling up, rise near 
the equator increasing the equatorial 
rainfall on the The 


weather on both sides of the equator 1s 


\ustralian side. 
generally sultry and unpleasant lacking 
the advantages of the dryness of the so 
called dry monsoon with its cool nights 
and the refreshing showers of the rainy 


SCaSON. 


July (see Map } ) 


The July conditions of precipitation 


‘| he 


are contrary to those of January 


ASIA 
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winds blowing out of Australia are dry 
causing arid conditions in the Lesser 
Sundas, south New 


Celebes, 


Guinea, most of 
and Oro- 
graphic precipitation is caused by a 


southern Java. 
forced rise especially on greater distance 
from Australia, when the originally dry 
air masses have picked up moisture from 
the warm bodies of water over which 
they passed. This orographic rain is 
well illustrated on the map on the moun- 
tains in central New Guinea, on three 
spots of Celebes, and on the volcanic 


southeast-facing mountain slopes of 
some of the Sunda islands, especially 
West Java, 
although having its dry season, has still 
considerable precipitation due to relief 
and 


in east and central Java. 


Australia. 
Rain shadows are well developed on the 


greater distance from 
leeward side of the mountains with oro- 
graphic rain on the windward side. 
The equatorial sections of Sumatra and 
Borneo have convectional rain but much 
less than in the period when the sun is at 
zenith. The 
winds, the 


Asiatic 
southwest 


inblowing mon 


soon monsoons, 
are moist and bring general rainy condi 
tions north of the equator and heavy 
orographic rain on some of the western 
mountain slopes, for example on Luzon. 
Rain shadows develop in’ northwest 
Sumatra and its rift valley and in the 
eastern sections of the Philippine Is 
lands. 


Vovember 


November is very much like April, 
rain on. the 
equator and sultry weather otherwise. 


Asia 


do not find favorable barometric condi 


with heavy convectional 


The outblowing air masses from 


tions over the equator towards Australia 
and consequently are forced to rise up 
wards increasing in that way the al 
ready heavy rains on the Asiatic side 
of the equatorial section. Cyelonie dis 


turbaneces often developing into. ty 
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phoons appear over the Pacific Ocean 
and the South China Sea north of ten 
degrees north bring downpours of rain 
to the northern Philippines, especially 
to the eastern coasts. 
Yearly Precipitation 

Map 5 shows the yearly rainfall. 
Krom the economic point of view only 
those regions with a precipitation of less 
than 80 inches and especially those un- 
der 60 interest. The 
areas of low rainfall (from the point 


inches are of 
of view of rainfall efficiency) are lim- 
ited in size. Included are part of the 
northern lowland of west Java and 
larger parts of east Java, most of the 
Lesser Sunda Islands, especially Sum- 
bawa, Flores, Sumba, and Timor, the 
south coast of New Guinea, parts of 
Celebes and considerable portions of the 
central Philippines and Luzon. The 
driest spot of Malaysia is the narrow 
Palu Valley in the western part of cen- 
tral But most of Malaysia 
receives abundant precipitation which in 
some stations attains 30 feet average a 


Celebes. 


year. 
Climatic Regions (Map 6) 

The climatic regions are principally 
based on the evaluation of the seasonal 
distribution and can be easily under- 
stood from the preceding description. 
A comparison with the later discussed 
maps of land under cultivation (Map 7) 
and distribution of population (Map 8) 
indicates clearly that those regions with 
a short dry season (Koeppen Am cli- 
mate) provide the most favorable con- 
ditions for human occupancy. These 
are Java, most of central and northern 
Philippines (except the east coast) as 
South- 
ern New Guinea, also with an Am cli- 


well as southwestern Celebes. 


mate, is an exception because of swampy 
lowland conditions. The Lesser Sunda 


islands (except Bali and Lombak) out- 
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side the mountain regions suffer from 
aridity (Aw climate), while the same 
is true for a limited area of the Philip- 
pines. The equatorial regions endure 
the disadvantage of no dry season (Af 
climate). But it 1s worth while to note 
that the regions with a higher economic 
development (western Malay States, 
northeast Sumatra, and parts of south 
Sumatra) have a dry season, although 
not pronounced enough to be shown on 
the map. The Padang Highlands and 
the Minahasa in eastern northeast 
Celebes have the advantages of cooler 
temperatures due to elevation. 

Summarizing, it may be said that re- 
lief and climate favor the same sections 
of Malaysia and are together responsible 
for the great contrasts in economic and 
cultural level. 


NATURAL VEGETATION 


Heavy rain well distributed over the 


year, and warm temperatures, favor 
dense luxurious tropical vegetation. 


Much has been written about the equa- 
torial hardwood the 
laboriously finds his way 
through mud and roots in the semi-dark- 
under the thick roof of leaves. 
Above in the sunlight are the blossoms 
and there are the brilliantly 
colored birds and the chattering mon- 
keys, but below is the silence broken only 
by the falling water drops. 


forests where 


traveler 
ness 


orchids; 


The composition of such a forest is 
very complex; pure stands of one type 
of tree are rare and the economic value 
of the forest is greatly decreased by the 
difficulty of getting out of it a valuable 
timber or other forest product from a 
profusion of other plants and_ trees. 
Still a 
structure can be recognized. 


certain arrangement of forest 
Generally 
a forest consists of different layers; a 
ground level of vegetation is generally 
missing, but a layer of high scrub is 


topped by one or more crown roofs. 
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Then changes in topography and soil, 
the conditions of the forest base, wet or 
dry, permeable or impermeable, have in- 
fluence on the forest c¢ ymposition while 
the zone of light along the river beds 
favors special types of vegetation. 

The the forest 
changes with elevation. At about 6,000 
feet the trunks become gnarled and thin 


physiognomy of 


and are covered with mosses; the 
‘*Nebelwald” (mist forest) as the Ger- 
mans call it, prevails. Above 8,000 





FIGURE 4. 
reveal the remarkable transformation produced by the seasonal change in the relationships between 


Asia, Australia, and the equatorial seas. 


The cli- 
matic limit of forest vegetation is at- 
tained only on the Kinabula, the high 
mountain of British north Borneo, and 


feet scrub replaces the trees. 


the Snow Mountains of New Guinea. at 
On 
the volcanoes the crater cone 


an elevation of about 13,000 feet. 
many of 
consists of stones and ashes on which 
vegetation is absent. The equatorial 


alpine vegetation of New Guinea which 
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extends up to the snow level, contains 
partly endemic plants adjusted to this 
environment, partly alloctthonous spe- 
cies affiliated with the alpine flora of 
\sia and Australia and probably rem- 
nant of a former different topography, 
which constituted a bridge from the high 
mountains of Asia and Australia to the 
On the map (No. 
7) the area of dense forests takes up 


spot now isolated. 
most of the land not under cultivation, 
except for a more open type of vegeta- 
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The almost reversed conditions of rainfallin Malaysia in July as compared with January 


After Braak and Boerema.) 


tion in the regions with a pronounced 
dry season and a few similar sections in 
Sumatra and Borneo, due to secondary 
influences. 

The dense evergreen equatorial forest 
with its great structural complexity 
nevertheless shows some typical tree 
species. In general, and this is espe- 
true the 
dipterocarp species prevail, for example 


cially for western islands, 
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the diptocarpus, the shorea, and the 
hopea. The high agathis, a conifer, is 
more representative for the eastern part 
of the island world. The valuable sago 
palm covers large areas of swampy con- 
ditions in New Guinea and the Moluccas 
and also in the Riau Archipelago south 
of Singapore. Interesting is a pine tree 
(Pinus Merkusii) which is found in 
north Sumatra and in Luzon, where the 
forest is more open and forms a transi- 
tion towards the savanna type. 

Large sections of the equatorial for- 
ests are no longer virgin, but secondary ; 
these are called “blukar”’ I*re- 
quent fires, chiefly connected with the 
nomadic type of land utilization change 
the composition of the forests greatly 
and if conditions of climate and soil are 


forests. 


favorable, may even replace the forests 
This is 
typical for parts of Sumatra, where it 
will be discussed later in the detailed 
regional treatment, and of Borneo. A 
tough grass, the alang-alang is in many 


by a scrub or grass vegetation. 


cases the essential part of the new vege- 
tation. 

The 
difference between swampy or dry soil 
conditions. 


coastal vegetation shows the 
Mangroves (see map) bor- 
der flat coastlines, especially where silt- 
ing takes place. The belt of mangroves 
is often succeeded by a nipapalm swamp 
in brackish water, but nipas form also 
tidewater swamps and replace the man- 
groves where living conditions for these 
are not favorable. On a dry sandy 
coast the “‘tjemara” (casuarina) forms 
a coastal belt. It is noteworthy that 
this tree appears again in the higher 
mountain regions; the same is true for 
the pandanus which grows along the 
coasts and rivers and also along the 
upper forest zone. 

Savannas with a regular park land- 
scape are a response to climate with a 
long, dry period and are limited to the 
corresponding climatic regions as a com- 
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parison between Map 6 and Map 7 
shows. Here fires to favor the growth 
of grass for grazing purposes have done 
much to keep down the forest develop- 
ment. The teak 
(Malay djati) on north central and east 
Java, favored by a rather dry climate 


extensive areas of 


and limestone soils, show an open forest 
type and can be called monsoon forests 
as they lose their leaves during the dry 
season. <A similar response to climate 
shows the pine forests mentioned be- 
fore. 

On the Lesser Sunda Islands, south 
west New Guinea parts of the 
Philippine Islands the open tree-grass 
land prevails; on the Philippines its 
share of the natural vegetation amounts 
to forty per cent. 


and 


Kucalyptus is typical 
for some of the islands near Australia. 
Palm trees also do well, especially the 
lontar palm (Borassus flabellifer L.) ; 
typical is the scerophil succulent Opun- 
tia Euphorbia; even the cactus appears 
in the dry Palu valley of central Celebes. 


Kconomic Use 

Timber 

xcept for the very valuable teak for- 
ests of the Isle of Java, which embrace 
almost two million acres under govern- 
ment control, and for the exportable 
timber of the Philippine Islands, the 
lumber value of the great forest region 
is surprisingly small, resultant in part 
from complexity of forest structure, al 
ready mentioned ; 1n part also to the gen- 
eral damaged conditions of the wood, 
due to parasites; the rapidity of rotting 
under warm moist weather condition ; 
and in part to the distance from the 
world market. Hence only — fancy 
woods have export value, such as ebony, 
sandalwood, Amboynawood, ironwood, 
and the varied Philippine mahogany, for 
which many species supply their timber. 

Locally timber is used for the build- 
ing of the better types of homes, for 
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mine construction, for railway ties, and 
for furniture. Wood, as well as char- 
coal, for cooking purposes is used for 
fuel throughout the islands. Man- 
grove lends itself well to charcoal mak- 
ing. Rattan, a long climbing cane, 
found all through the forests from the 
coast wellnigh to the mountain crests, is 
used extensively for furniture and bas- 
kets. should be 


Bamboo, also. 


men- 


FIGURE 5. 


list is far from complete, but contains 
the most important. 

The the 
palm is the chief source of food in many 


Sago. marrow of Sago 
of the eastern islands and provides also 
in the western groups a welcome change 
from the general diet of rice and corn. 
It is used in different forms, varying 
from almost raw in New Guinea to a 
well-cleaned porridge in the Moluccas ; 
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The outstanding feature of the annual precipitation is the copious rainfall which almost 


the entire Archipelago receives for at least part of the year, and over ‘much of the area throughout the 


vear. 
Braak and Boerema 


tioned as invaluable for the needs of 
native life. 


Secondary Forest Products 


\mong the great number of forest 
products other than timber, several have 
attracted the attention of different world 
industries, and while others have only 
local use, they deserve being mentioned, 
nevertheless, because of their impor- 


tance in local economy. The following 


The areas with less than 60 inches of rainfall a year are wellnigh undiscoverable. 


After 


the exported pearl sago is the ultimate 
refinement of this product. 

Sugar. obtained from 
many palm trees, of which two are of 
special value to the natives, the aren 
palm (Arenga saccharifera) and the 
Lontar palm (Borassus ). 


Sugar 1s 


The last one 
is found mainly in the drier southeast. 
Palm wine and alcohol are made from 
the palm sap. 


Oils. 


Wood oils are derived from 
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Well known is the 


Kajuputih oil, distilled from the leaves 


several tree species. 


of the Melaleuca Leucadendron, which 
grows well on some of the dry southeast- 
ern Oils are obtained 
from the illipe nuts, in the form of a 
vegetable fat or tallow extracted from 
the fruits of several trees of the diptero- 
carp family and used in world trade as 
a substitute for cocoa butter. 

Camphor. generally 
known as a distilled product of the Can- 
nomonum Camphora. 


islands. also 


Camphor is 


But in Sumatra 
and Borneo another kind of camphor 
has obtained commercial value, namely 
the Baroscamphor, named after Baros, 
a coastal settlement in northwest Suma- 
tra, which is found crystallized in hol- 
lows of a species of Diptocarp and is 
used for its medicinal value and for the 
embalming of Chinese dead. 

Tannin. <A tannin named “cutch”’ is 
made from the bark of mangroves and 
especially in North Borneo has com- 
mercial value. 

Resins. Turpentine is a product of 
the pine forests (Pinus Merkusii) men- 
tioned in the preceding description of 
vegetation. Two well-known resins 
different 
Dipterocarps (the Shorea and Hopea 
families), and copal, a product from the 
Agathis Alba, a conifer. 


are damar, an excretion of 


Also dragon's 
blood, a red resin from the fruit of a 
rattan (Daemonorops Draco) deserves 
mention. Another resin, benzoe from 
the Styrax Benzoin in northern Sumatra 
is used for making perfumes because of 
its pleasant aroma. 

Rubber. 


first caoutchouc, is still in some sections 


Rubber, or as it was named 


obtained from the ficus elastica, a forest 
tree. But the great development in the 
growing of Hevea Brasiliensis has prac- 
tically destroyed the wild rubber pro- 
duction. The Hevea, which is partly 
grown in plantations, will be treated 
under that heading later but the exten- 
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sive rubber jungle of east Sumatra and 
parts of Borneo are already a transition 
between planned and wild production. 

Gutta-percha. Once obtained almost 
entirely from the sap of the wild grow- 
ing Palaguiem, most of it is now pro- 
duced in estates where the gutta-percha 
is distilled from the leaves. 


LAND UTILIZATION 

General Description 

Land utilization in Malaysia shows 
clearly different stages of land economy, 
ranging from the most primitive to the 
most advanced type of tropical agricul 
ture. Sometimes only a relatively short 
distance separates these two extremes; 
this is the case for example in West Java 
where the primitive Baduyj’s in their 
mountain the 


shows the 


forests almost border 


plain of Buitenzorg, which 
highest development of tropical agri- 
culture. 

This general description, divided in 
native agriculture and plan 
tation or estate agriculture—will be fol 
lowed by a regional description of the 


two parts 


agricultural conditions of some of the 


most productive parts of Malaysia, 
namely the Malay Peninsula, Sumatra, 


Java, parts of Celebes, the central Phil 


ippines, and Luzon. The reason for 
this selection is brought out through a 
comparison of Map 7, showing land 


under cultivation, and Map &, showing 
distribution of population. This com- 
parison brings out the fact that the spe 
cial regions mentioned not only contain 
most of the cultivated land and most of 
the population, but that the cultivated 
the Sunda 
islands east of Lombok, most of Celebes 


areas of Borneo, Lesser 
and Mindanao have only a very sparse 
population, indicating extensive type of 
land use. The comparison shows also 
once more the outstanding position of 
Java, which will be adequately dealt with 


later. 
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Vative Agriculture 


Collective Land Economy.  Collect- 
ing forest products—yams, fruits, 
honey—as well as fishing and hunting, 


as the only means of sustenance is still 
practiced in different parts of the Malay 
world. The Semang and Jukan on the 
Malay Peninsula, the Kubu’s on east 


central Sumatra, Negrito tribes on 


FIGURE 6. 
by a short dry season; and even smaller areas by a long dry season 


constitute the regions where health and comfort for the European occupants are most likely to be 
found 


Luzon on some of the other Philippine 
Islands, as mountain 


dwellers (Orang Buket) in Borneo still 


well as certain 


In their moun 
tain forest environment they have kept 


live mainly in that way. 


aside from the intruder with higher 
culture. They represent the original 
response to the tropical environment, 
unmodified by new ideas brought from 
elsewhere. Their dwellings are primi 


tive and temporary but are already 


regular homes and not, as was often 
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supp sed, forest trees. Many of the 
the eastern islands live 
almost in that same way, although their 
cultural higher. The 
reason for this is the abundance of Sago 


inhabitants of 


level is much 
palm, which prevented any desire for 
regular field work. The art of fishing 
and hunting with bow and arrow as well 
as blow pipe is well developed and settle- 


ments are permanent and better built. 
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By far the greater area of Malaysia is characterized by no arid season; only small areas 


The areas of mountain climate 


Milpa Agriculture (Malay “ladang’’ ). 
Ladangs, open spaces in the forest du 
to the planned fires, are a familiar sight 
on the mountain slopes of Malaysia. 
Before the rainy season the smoke of 
forest fires over the mountains attracts 
the passengers on the coast wise steamers 
while some of the Lesser Sunda islands 
even make the impression of being to 
tally aflame. 

In general the process of planting is 


simple ; with a dibble a 


primitive 
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pointed stick—a hole is made in the ash 
covered ground and the seed put in 
there; here and there the uprooting of 
The 


most common crop is mountain rice but 


the soil with sticks is practiced. 
other crops are raised also. It 1s pos 
sible to distinguish a transition between 
the pure migrating type, where a section 
once used may for a long time not be 
used again, and the tribe wander along, 
to a new field of action and a more per- 
manent type where the same area con 
stantly provides crop fields and the same 
section will be used again after a few 
years of fallow. This latter type has 
the advantage of permanent settlements 
and 1s Malaysia. 
\round the homes fruits and vegetables 


most typical for 
are raised; coconuts are of importance 
and small plots of sugar cane, tobacco, 
peanuts, corn and cassava give greater 
varicty to agricultural production. 

This advanced type of milpa agricul 
ture has penetrated to the most isolated 
spots of the The Dajak of 
Borneo, the Papua of New Guinea, and 
the Moro of Mindanao stand for a great 
this agricultural level. The 
Dutch expedition of 1920 to the New 
(;uinea mountains from the Mambuamo 
found in the “Swart” Valley a 


group of people, which were in their 


islands. 


part on 


River 


mountain valley almost completely iso 
lated but who had regular fields of sweet 
potatoes and around the houses little 
plots of bananas, peanuts, tobacco, and 
colocasia, as well as the betel palm 
(areca catechu). The ladang is cer 
tainly the most typical land utilization 
of Malaysia even though the majority 
of the population does not depend on it 

Drv ropland. 


land, is the next, and in many regions 


Permanent crop 


where irrigation is impossible, the last 
land 


more 


ster in utilization. 


(Crop raising 


becomes intensive Plows 


are 
buffalo and 


(Crop rotation is sometimes 


used and work animals the 


the cow 
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followed; manure may be used. Still a 
part of the land is fallow, but no longer 
for a protracted time, as on the ladang. 
Rice is still the chief dry crop, but corn 
(maize) also is grown, for example in 
east Java and southwest Celebes. 

The extent of this dry cropland is 
difficult to determine, because in many 
of the islands it falls under the heading 
“ladang,” while on Java it is often con 
fused with the area used for secondary 
crops on the sawahs after the irrigated 
rice crop is harvested. The island of 
Madura (northeast of Java) can serve 
as an example of the development of 
dry cropland because it is too flat to 
offer good possibilities for irrigation. 
Sawahs account only for one-quarter of 
the cultivated area, which occupies 80 to 
90 per cent of the island, leaving the re 
maining three-quarters for dry crop 
land. 


son and a rainfall of 60 inches favors 


The climate with a long dry sea 


corn as a major crop. 
Irrigated Cropland. Irrigated 
fields, the so-called sawahs, are the pride 


rice 
of Malaysian agriculture. Java is in 
this respect the most prominent——her 
almost eight million acres are irrigated. 
The islands of Bali and Lombok show 
the same agricultural conditions as thei 
western neighbor. Sumatra has only 
a few sections of the intensive type of 
land utilization, namely parts of the 
west coast, the Padang Ilighlands, the 
coasts of Atjeh in the north and the 
Lampangs in the south. Sawahs form 
a zone along the west coast of the Malay 
Peninsula and along some of the eastern 
river basins. In Borneo irrigated rice 
fields are limited to a number of coastal 
plains; the Kapuas Valley in the west ; 
the regions east of Bandjeimasin in the 
south and parts of the coasts of Sara 
wak; Brunei and Borneo; farther on in 
southwest Celebes, some section of the 
Central Upland and the northeast and 


finally the islands of the Philippines 
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with Luzon as outstanding. ‘The ter 
raced rice fields of the Ifugaos are cited 
often as classical examples of this typ 
of land utilization. Sawahs are rare in 
the Lesser Sunda Islands and practically 
absent on the Moluccas and New 
(juinea. 

Lowland sawahs are the rule; the ter 


raced mountain slopes are spectaculas 


FIGURE 7 


and other pulses. 
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sava, Sweet potatoes, peanuts, soy beans, 
The combination of 
sawah rice and secondary crops shows 
the highest development of land utiliza 
tion of Malaysia. In the section where 
it 1s practiced are the most prosperous 
villages, where garden plots and fruit 
trees surround the homes. 


Llere, also, is the major development 





Except for relatively limited areas of favorable relief, drainage, soil, and climate, where 


land may be successfully cultivated, the islands of Malaysia are covered with dense forests which in 


themselves constitute a serious handicap to agriculture 


but are relatively of minor importance. 
Only in a few favorite spots is the rice 
crop continuous; this is, for instance, 
done in some mountain basins of west 
Java under exceptional conditions of 


While in 


many regions the sawahs lie fallow dur 


rainfall and soil fertility. 
ing the dry season, the general tendency 
the 
crops, Which complement the rice in the 


dict. 


is towards raising of secondary 


In Java the secondary crops rank in 


order of their importance : corn, Cas 


Partly according to Van Steenis. ) 
of stock raising. Buffaloes dominate 
in sections with heavy rain, cows in the 
part. Both 

entirely 


drier animals are used 


almost for work purposes. 
llorses are used for riding, and, with 
the cattle, as draft animals. It is only 
\ustraha with the 
Sumba, 


especially oft 


in the islands near 


long dry season (Sumbawa, 


Timor) that stock raising 
horses——1s prominent in spite of the ab 


sence Of sawahs; a response to the 


savanna landseape. Tish ponds store 


the fish which replace meat in the diet 
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except for the always present chicken ; 
in some sections the sawahs are used for 
that the harvest. 
The number of fruits is astonishing, but 
the quality is not trustworthy. In the 
regional description it will be possible 
to revert to this advanced type of rural 
economy. 


purpose after rice 


Vative Commercial Crops: General 


Native commercial crops have devel 
oped under the demand of a good mar 


(SEOGRAPHY 


but often 


the 
Philippines the commercial crops have 


entirely separate. In 
gone their way of production beyond 
the general scope of native agriculture 
and approach the plantation type; they 
will be treated later in the more detailed 
description. 


Major Native Commercial Crops 


Coconut and its commercial product 
copra rank first in economic importance. 
except in the southern part, coconut 


130 “ 140 


DISTRIBUTION OF POPULATION 
e 500,000 PEOPLE | 
100,000 PEOPLE \ 


“4. LUZON 
j 


FIGURE 8 





The areas of concentration of population correspond very closely to the areas of cul 


tivated land, because conditions favorable to the one are favorable for the other 


ket. 


the European explorers to these islands, 


The spices, which once brought 
were in ancient times commercial crops, 
raised for other purposes than the local 
market. Later on under governmental 
pressure other commercial crops such as 
sugar and coffee came into existence. 
The introduction of plantation crops 
also resulted in many cases in the growth 
of a similar native production, some 


times connected with the plantations, 


palms are nowhere absent along’ the 
coastal plains and in the lower mountain 
regions. Copra in that way has become 
an export crop of high value from the 
Netherlands East Indies as well as from 
the Philippine Islands. Only part of 
the production is used commercially ; 
most of it is used in the native house 
hold where the coconut oil is the source 
of fat for the diet. European estates 
have also entered this field and an acre- 
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age of 75,000 in the Netherlands East the major producer, with the south 
Indies alone competes with the native (Lampang) and north (Atjeh) as chiet 


output. 

libers produced by native agricul 
ture comprise cotton—which is only of 
and kapok, which, 
especially in Java, has become a factor 
the market export. 
Kapok is obtained from the fruits of the 


minor importance 


on world as an 
Ceiba pentandra; the flossy woolly sub 
stance is an excellent stuffing material 
and is for that purpose widely used in 


North America and Europe. 


centers. Hlere also European enter 


prises have entered the field. Cinna 
mon (cassia) 1s a product of the Padang 
Highlands. In the 


chief production of gambir, a tannin 


Sumatra also is 
used for chewing purposes as accessory 
to the few 
estates have also taken up its produc 


popular sirih chew; a 


tion. ‘The native pre xluction of rubber 


(llevea), tea, and coffee, as well as 


tobacco, will be taken up in the later dis 


I:ssential oils other than those men- cussion of the corresponding estate 
tioned under forest products are the crop. 
citronella oil of west Java, with its high ' ; 
geramol content, and the lemon grass Plantation Agriculture 
oil. Plantation, or estate type of land 
Spice. The ancient production of — utilization, has been described before as 
nutmeg and cloves persists inthe Moluc- — the cooperation between [European or 
cas as well as on some of the other \merican (and sometimes Japanese and 


Well-known in the Moluccas 
for their spices, are Banda, Ambon and 
Ternate. Of the 
islands still produce the major part of 


islands. 


nutmeg and mace 


the world supply. European spice gar 
dens make the production only partly 
native. Commercially of greater sig 
nificance is the production of pepper, 
black as well as white. 


Chinese) capital, scientific knowledge 
and energy and native labor in order to 
raise certain crops for the world market. 
Indo-China with the Annam Plateau, 
India with Assam and the Nilgire Hills, 


and especially Ceylon, have already 


provided examples of this type of agri- 


cultural economy but here on Java and 


Sumatrais here Sumatra (and for rubber, also, the 
ESTATE AGRICULTURE OF THI “THERLANDS EAST INDIES (1931) 
i hare world production or 
Other export (including al native 
Java Province Total production) 
Planted area (thousand acre 1,750 1,400 3.150 
Cane sugar (thousand kilogram » 772,443 » 443 14 per cent (a 
Hevea (thousand kilogram 79,884 94,915 165,799 $3 b 
Gutta percha (thousand kilogram OR OR ilmost all 
Coffee (thousand kilogram $8,112 10,644 18,745 5 per cent 
Tea (thousand kilogram 67,609 13,700 &1,409 0” 
Tobaceo (thousand kilogram 45,827 18,149 643.976 ; 
i Cinchona (thousand kilogram 9 056 1,569 10,625 690 
Cocoa (thousand kilogram 1,400 1,400 insignificant 
Copra (thousand kilogram 1,902 24,937 14,049 $4 per cent (d 
Coca (thousand kilogram 44 x 152 
Palm oil (thousand kilogram 125 64,432 64,457 17 per cent 
Nutmeg (in thousand piece 1k4 47% 562 main source in world production 
Kapok (in thousand cob 15,644 15.634 4? per cent 
biber thousand kilogram 18,287 970 19,257 
Cassava (thousand kilogram 10,756 10,756 
Gambir (thousand kilogram 4,226 $226 { 
| Pepper (thousand kilogram 65 65 140 8O pet met (f 
Remark i) Philippine Island 6 per cent 
b) Malaya 54 per cent; British Borneo 2 per cent 
‘ Philippine > per cent of world production 
d) Philippine $2 per cent; British Malaya & per cent; British Borne 1 per n New Guinea § per cent 
Philippine world production of Manila hemp 
i Phe native production is here far more important than the estate crop 








246 ECONOMIC GEOGRAPHY 


Malay Peninsula) it finds its greatest 
development. loreign energy,  sup- 
ported by foreign capital, with cheap 
labor, has transformed wide areas ot 
tropical forests and jungle into regularly 
planted gardens of valuable export prod 
ucts, Which under ordinary conditions of 
the world market can be sold advan 
tagcously. In recent years low prices 
and relative overproduction or under 
consumption have played such havoc 
with estate agriculture that many estates 
have been sold while others barely man 
age to keep going. ‘The accompanying 
table gives production figures of estate 
agriculture of Sumatra and Java for the 
year 1931 (a rather average year) with 
some reference to production of Malaya 
and the Philippines. 

Very impressive is the high ranking 
of Java in estate products despite its 
dense population and almost complete 
self sufficiency. It offers the best pre wot 
that estate agriculture under strict con 
trol does not limit food production but 
forms a valuable supplement that helps 
to raise the economic and social level of 
native life. 

The estate crops will be treated with 
the regions in which they reach the peal 
of their production. Thus rubber will 
be discussed with the Malay Peninsula ; 


tobacco, oil palms, and agave fiber with 
northeast Sumatra; tea, quinine, and 
gutta-percha with west Java; sugar, 
coffee, and cacao with central and east 
Java. Also the chief crops of the Phil 
ippines (sugar, tobacco, and manila 
hemp), which are a transition between 
native and estate agriculture, will be 
treated with the description of that re 
gion. The production of coconuts, 
kapok, gamba pepper, and other spices, 
which is only for a small part due to es 
tates, has already been mentioned under 
native commercial crops. Outside Java, 
Sumatra, the Malay Peninsula, and the 
Philippines, only a few regions need 
citation. Rubber found 
along the coasts of Sarawak, Brunet, 
and British North Borneo, with a total 
production of 2 per cent of that of the 
world. 


estates are 


British Borneo had, also, a 
number of tobacco estates, which seem 
to have been closed recently. 

Portuguese Timor has a variety of 
estate crops mainly under government 
control ;of these, only coffee has retained 
its significance, while the former impor 
tant cacao production has practically 
disappeared. 
adjacent New Guinea mandate have an 
estate acreage of 140,000 acres in coco 
nut. 


Finally, Papua and the 














THE PACIFIC COAST HALIBUT FISHERY! 


John Q. 


is of interest because of its com 


Pacific Coast halibut fishery 


mercial importance, great dis 
tance from market, wide extent, rapid 
Accord 


ing to the value of its products this fish- 


rise, and threatened decline. 


ery ranks second among the fisheries of 


the Pacific Coast of North America 
(‘Table 1) and ninth among the regional 
fisheries of the United States (Table 


Il). During the post-war period of 
relative prosperity more than one-half of 
the world’s total catch of halibut 
produced in this area (‘Vable IIT). 


Was 


Matin ASPECTS 


AND PROBLEMS 


The Pacific halibut fishery is unique 
among the world’s major fisheries which 
produce fresh fish in that the chief cen 
ters of production are from four to five 
thousand miles from the main centers of 
consumption. An even more interest 
ing aspect of this fishery is that in slightly 
less than fifty years it has spread along 
the North Pacific Coast for a distance of 
more than two thousand miles. In spite 
of the enormous extent of the producing 
area it has been necessary to adopt strong 
conservation measures in order to save 
the stock of halibut. llowever, if the 

upply of fish is so conserved, the future 
of the fishery still remains somewhat un 
certain as a result of inereasing competi 
North Atlantic 


tion of Japanese and 


fisheries. 


CONDITIONS FAVORING THE INDUSTRY 


The existence of such a productive 
fishery extending over so large an area 
and located 


so far from its market 1s 


Adams 


made possible by several factors, name- 
ly: an abundance of halibut along the 
North Pacific Coast, a strong demand 
for fresh halibut in the large cities of 
eastern North America which could not 
be supplied by the Atlantic fishery, the 


rABLE I 
LEADING Pactiric COAST FISHERIES OF THE UNITED STATES 
AND CANADA, 1932 


Ranked by Value of the Catch 
Gold dollars of 1932 
1. Salmon 
». Halibut 
3. Tuna 
4. Herring 
5. Pilchard 


$15,993,000 
3,719,793 
2,704,000 
1,633,951" 
1,508,187 


6. Flounders 564,000 
7. Cod 516,752 
8. Oysters 416,000* 
9, Crabs $87 ,000* 
10. Barracuda 363,000 


* Statistics for Canada partially estimated 

Source U.S. Tariff Commission Report No, 69, Second 
Series, 1933, and Report, Commissioner of Fisheries, British 
Columbia, for 1932. 


rABLE Il 
CHurer REGIONAL FISHERIES OF THE UNITED STATES BY 
VALUE OF Propuctrs, 1932 * 


Leading Producing Areas Only 
1. Salmon (Pacific) 


Are Listed 
$12,406,000 


», Oysters (Atlantic-Gulf) 10,254,000 
3. Haddock (Atlantic) 5,440,000 
1. Lobsters (Atlantic) 3,043,000 
5. Shrimp (Atlantic) 2,784,000 
6. Tuna (Pacific) 2,704,000 


7. Cod (Atlantic) 

%. Clams (Atlantic-Gulf) 

9, Halibut (Pacific) 

10. Flounders (Atlantic-Gulf 
11 Mackerel Atlantic) 

12. Whitefish (Lakes) 


2,579,000 
2,558,000 
2,504,000 
1,994,000 
1,865,000 
1,646,000 


14. Shad (Atlantic-Gulf) 1,394,000 
14. Pilchard (Pacific) 1,185,000 
*Source--U. S. Fisherie 1942, Department of Com- 
merce, 1944 
Values are in gold dollars of 1942 


rABLE III 
HALIBUT FISHERIES OF 


Ranked by \ 


rue Worip, 1928-1929 * 


olume of Produet 


Pound Percentage 
1. Pacific Coasts of United States 
ind Canada (1929) 57,692,595 57.1 
2. Kuropean fisheries (1928) 46,407 000 16.0 
$s. Atlantic Coasts of United State 
and Canada (1928) 6,095,779 6.0 
4. Japan (Hokkaido, 1928 871,488 9 
Potal 100,966,862 100.0 
* Source International bisherie Commission Report 


'’The more important sources of data exclusive of the author's observations in the field are: the statt 
ind publications of the International Fisheries Commission, the Pacific Fisherman Magazine, Reports 


of British Columbia Fisheries Commission, Bulletins of the U 
Parit! Commission, and the Prince Rupert, I 


uy. S 


S. Bureau of Fisheries, Reports of the 
C., Daily News. 
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excellent keeping qualities of the fresh 
halibut, and an efficient system of catch- 
ing, preserving, storing, and transport- 
ing the fish. 

Halibut are present in large numbers 
along the North Pacific Coast as a result 
of the presence there of cool waters 
(4°-7° C.), many areas of sand or 
gravel bottom, extensive shallow zones 
(under 150 fathoms ), and an abundance 
of food, chiefly other fish such as cods, 
Also, the 


large size of the mature fish ( Hippoglos- 


sand launces, and herring. 


sus hippoglossus, igure 1) protects it 
from the attack of most other local 
marine fauna the chief exceptions being 
sharks, seals, and sea lions. 

Fresh Pacific Coast halibut is much in 
demand as a result of its excellent flavor, 
its whiteness, and the familiarity of the 
eastern consumers with the species which 
is the same as the North Atlantic halibut. 
Demand is centered in the urban zone of 
Kastern North America because of the 
greater number of consumers in this 
densely populated area and the better 
facilities there for storing and distribut- 
ing the fish. Since 1890 this demand 
has been greater than could be supplied 
from the nearby banks in the North At 
lantic. Asa result of these conditions 
fresh halibut brings a relatively high 
price on the eastern markets. In turn 
the high price level has made it possible 
to operate a complicated and expensive 
system of preserving and transporting 
this highly perishable commodity. 

This system, which takes advantage 
of the excellent keeping qualities of halt 
but, is based on refrigeration of the fish 
from the time it is caught until it reaches 
the ultimate consumer, and rapid and re 
liable means of transportation. Such 
facilities are provided by packing the 
cleaned fish in crushed ice on the fishing 
boats which move rapidly under their 
own power to the landing ports ; there the 
fish are either held temporarily in large, 


modern cold storage plants or are sent at 
once to the eastern markets in express 
refrigerator cars. The small part of 
the catch landed at ports which have no 
rail connections is sent to the rail head 
ports, Prince Rupert and Seattle (Iig- 
ure 2), in steamers equipped with refrig- 
eration. About twenty-five per cent of 
the catch is frozen and held in the stor- 
ages to be marketed during the mid- 
winter closed season for halibut fishing. 


THE PRODUCING AREA 


Halibut are caught all along the North 
Pacific Coast from Cape Blanco, Oregon, 
to Dutch Harbor in the Aleutians, but 
all parts of this area are not equally pro- 
ductive. Almost ninety per cent of the 
catch is taken on the banks which lie in 
two zones. ‘The first of these extends 
from Cape Scott at the northern end 
of Vancouver Island to Cape Spencer, 
\laska, and the second lies off the Alas- 
kan Coast between Middleton Island and 
the Shumagin Islands (Table IV and 
higure 2). Almost all the halibut catch 
not taken within the two great producing 
areas 1s caught on the banks which lie 
between them, 1.¢e., between Cape Spen- 
cer and Middleton Island. 

The high productivity of the two great 
zones is due primarily to the greater 
abundance of halibut, which, in turn, is 
chiefly a result of favorable local combi 
nations of large shallow areas and abun 
dant food supply. An important sec 
ondary factor which helps to maintain 
the high, though declining, volume of 
the catch in the southern zone, Cape 
Scott to Cape Spencer, is the increasing 
intensity of the fishing in that zone. 
Declining abundance of fish due to over 
fishing on these grounds has forced the 
adoption of more efficient methods in 
order to maintain the catch at a profitable 
level, 

Longer trips, new methods of fishing, 
and mechanical improvements in the 
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rABLE I\ 
REGIONAL DISTRIBUTION OF THE Pactric Coast HALIBut 
CATCH OF 1929* 
lmount 
Where Taken In Million Lb Per Cent 
Round numbers) (leven figure 
Cape Scott to Cape Spencer 25.0 44+ 
Middleton Island to Shumagin 
Islands . 24.0 42+ 
Cape Spencer to Middleton Is- 
land 5.5 10— 
South of Cape Scott and west of 
Shumagin Islands. . 2.0 4— 
Total = 56.5 100 
* Source——-Report No. 7, International Fisheries Com- 


mission, 


boats and fishing gear have all played a 
part in maintaining the total yield in the 
face of a declining stock of halibut. 
Probably the greatest single improve 
ment has been the development of a 
method of handling the fishing lines di 
from the instead of from 


rect vessel 


dories (Figure 3). These “long lines 
set at the bottom with short attached 
lines carrying the hooks at regular inter- 
vals” have been used from the inception 
of the fishery because halibut often are 
found on bottom that 1s too rough for 


Advan- 


tages of direct “long-line” fishing over 


the use of drag lines or nets. 


the dory method are: a reduction in the 
number of men per boat, greater speed 
in setting and hauling in the gear, and 
ability to fish in rougher weather and 
throughout the night, this latter advan- 
tage being particularly helpful during 
the long winter nights in the high lati 
tudes. Other improvements such as 
electric lights, cork insulated fish holds, 
and the adoption of the more economical 
Diesel engine have been of aid in com- 
the 


hating the declining yield from 
southern banks. 

In spite of the improvements in fish 
ing methods and gear the total yield 
from the southern grounds has declined 
slowly but surely. Consequently, dur- 
ing the years 1913-1928 new sources of 
supply were sought and found in the 
great banks west of Cape Spencer. 
These distant banks could be exploited 


only after development of new facilities, 
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such as the completion of the Grand 
Trunk Pacific Railway to Prince Rupert 
in 1913; the building of cold storage 
plants at Prince Rupert, Ketchikan, 
Wrangell, and Juneau (1910-1913) ; 
and the use by the fishermen of the more 


economical and safer Diesel engine 
(1923-1928). 
Ixploitation of the new western 


banks has not relieved the drain on the 
southern grounds. <A new, larger, and 


more costly type of boat (Figure 4) is 





FiGuRE 1.--Large medium halibut, 40-60 
pounds. The halibut is a bottom dwelling tlat 


fish. It swims on its side with the right side of 
the fish always upward. Both eyes are on this 
side in the mature fish. The large fish in the 
center foreground of the picture is lying upside 
down with the blind lower, or left, side above. 
(Courtesy of the Pacific Fisherman.) 


necessary in order to reach these distant 
banks, hundreds of miles beyond the 
nearest railhead, and many fishermen 
are not able to invest in such expensive 
craft. Also, both the United States 
and Canada prevent foreign boats fish- 
This 
limitation is felt particularly by the 
smaller boats which are of necessity 


ing within three miles of shore. 


limited to fishing in the more quiet 
waters among the islands south of Cape 
Spencer (Figure 3). These small boats 
of the Canadian and American fleets are 
restricted to their respective territorial 
waters with little possibility of shifting 
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from one area to another as the stocks of 
Another 
factor that promotes overfishing in the 


fish vary from year to year. 


south is the American tariff of two cents 
per pound on halibut. This charge so 
reduces the possible profit margin of the 
Canadian fishermen that most of them 
fish exclusively on the nearby southern 
banks which may be reached at less ex- 
pense. 


PROBLEMS OF CONSERVATION AND 
PRICE STABILIZATION 


Conservation of the stocks of halibut 
on the banks has been advocated for 
twenty years and has been practiced with 
a varying degree of success for ten years. 
The movement to save the fishery started 
in 1914 after the opening of the new 
banks between Cape Spencer and Mid- 
dleton Island had flooded the market 
with late spawning fish taken during 
November. The handicap _ resulting 
from the increased effort necessary to 
obtain a given amount of fish on the 
southern grounds long had been realized, 
but as long as prices remained high no 
effort was made to counteract this tend- 
ency. Even less attention was paid to 
the ultimate danger of destroying the 
industry through overfishing. How- 
ever, when the late fall catches from the 
new grounds caused prices to break a 
demand was made from within the in- 
dustry that fishing be limited in some 
way so as to hold prices at a profitable 
level, and preserve the stock of fish on 
the grounds. The path toward these 
two objectives has been a difficult one 
and the movement along it has been slow 
but up to the present time (1935) at least 
partial success has been attained. 

The original conservation movement, 
in 1914, advocated a winter closed season 
which would have been particularly ef- 
fective in reducing the catch from the 
spawning banks just west of Cape Spen- 
cer. The fishermen were unable to 


secure the desired results by voluntary 
agreement and legislation was requested. 
This was delayed by the World War 
and the necessity of getting international 
accord. Such accord was reached in 
1924 when the United States and Great 
Britain (actually, Canada) agreed on 
certain control measures which were em- 
bodied in a treaty. 

Essential provisions of the halibut 
treaty of 1924 were: (1) the declaration 
of a closed season from November 16 to 
l‘ebruary 15, and (2) the creation of an 
International Fisheries Commission of 
four members for the purpose of making 

a thorough investigation into the 
life history of the Pacific halibut 
and on this basis submitting “. . . rece- 
ommendations as to the regulation of the 
halibut fishery which may seem to 
be desirable for its preservation and de- 
velopment.” 

Reports of the International Fisheries 
Commission published in 1928-29-30 
showed the perilous position of the 
fishery. The abundance of fish as 
shown by the amount caught on a stand 
ard unit of gear, 1.e., per 1,800 feet of 
line, had declined eighty-four per cent 
on the southern banks in the years 1906 
1926, and sixty-two per cent on the 
western banks in the period 1923-1926, 
On the southern banks very few fish of 
spawning age were left, the existing 
stocks consisting chiefly of immature 
fish spawned five to eight years before. 
These depleted stocks were not being 
renewed from the more abundant stocks 
on the western banks because there was 
no southward movement of either fish 
or larvae. The stocks of mature fish 
on either side of Cape Spencer were inde 
pendent and the currents in the Gulf of 
\laska carried the locally spawned larvae 
westward instead of southward. The 
closed season was found to be beneficial 
but too short. 


Asa result of recommendations based 
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on the findings of the Commission a 
second treaty for the control of the 
Pacific halibut fisheries was signed in 
1931. The chief provisions of this new 
convention are: (1) A closed season 
from November 1 to February 15, two 
weeks longer than under the old treaty ; 
(2) retention of the International lish 
eries Commission which in addition to 
its former duties to investigate and re 


port is given power to; (a) shorten or 
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regulations which began with the season 
of 1932 and have continued with slight 
modification until the present. For ex 
ample, the regulations for the fishing 
season of 1934 had the following basic 
provisions. The coastal zone was di- 
vided into four areas: Area One, south 
of Cape Shoalwater, Washington (lig 
ure 2); Area Two, from Cape Shoal 
water to Cape Spencer, Alaska; Area 
Three, from Cape Spencer to Unimak 


CANADA 





The several areas of the Pacific halibut fisheries are indicated along the coast from Cape 
Blanco south of Seattle, to the Bering Sea about Nome. 


Each area has its own advantages and dis- 


advantages, and all contribute to the importance of the industry. 


suspend the closed season subject to the 
approval of the executive branches of the 
two governments; (b) divide the con- 
vention waters into areas; (c) limit the 
catch or halibut within each area; (d) 
determine the amount and type of fishing 
gear to be used; (e) prohibit fishing in 
areas populated by immature halibut ; 
(f) make regulations for the collection 
of statistics which will aid in the work 
of conserving the halibut. 

In accordance with the powers given 
them under the new treaty the Interna 
tional issued 


Fisheries Commission 


Pass, Aleutian Islands; and Area Four, 
west of Unimak Pass and in the Bering 
Sea. The total catch of halibut for 
areas Two and Three was limited to 
21,700,000 24,300,000 
pounds There was no 


pounds and 
respectively. 
limit on the catch from areas One and 
our. Fishing for halibut was _ pro- 
hibited on two small spawning grounds 
south of Cape Spencer. The open 
season began March 1, 1934 (it was 
January 19 in 1932 and February 1 in 
1933) and was to close in each area as 


nearly as possible on the date on which 
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the quota for that area was reached. As 
a consequence of this ruling, Area Two 
was closed August 19 and Area Three, 
October 27. These closing dates were 
announced several weeks in advance by 
the Commission. Area One was closed 
on the date fixed 
\rea 


Three. 


for Area Two and 
our on the same date as Area 

All halibut boats were licensed 
and required to report to the Commis 
sion the amount of each catch and the 
banks where taken. Fish buyers could 
be required to submit to the Commission 
records of their purchases of halibut. 
Finally, the old method of catching fish 
from (small 


dories boats ) pro 


hibited in Area Two, but this prohibition 


Was 


was suspended temporarily (Figure 5). 

Little explanation is needed for these 
regulations. Cape Spencer is a natural 
point of division both for the stocks of 
fish and the fleet as has already been 
explained. Area One is devoted to a 
small local fishery from relatively minute 
stocks, and Area Four is so far from the 
ports of landing that it is geographically 
beyond the present limits of profitable 
fishing. ‘Total catches for each area are 
fixed near the amounts which have been 
taken in recent years so as to work as 
little hardship on the fleet as possible. 
The closed areas and the restriction on 
dories are to aid toward restocking the 
banks in Area Two; and the required in 
formation is to aid the Commission in 
checking the effect of its regulations and 
planning future changes. 

The chief results of the new regula 
tions have been to bring about an early 
closure of the fishing season and a slight 
the the 
In 1933, Area Two reached its 
quota before the end of the regular open 


increase in stocks of fish on 


banks. 


season and was closed October 22, ten 


days early. \rea Three remained open 
until the end of the season, November 1. 
In 1933, due to increased intensity of 


fishing, Area Two was closed August 25 
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and Area Three, October 26. Increase 
in the stock of fish on the banks in 1933 
as compared with 1932 was 9.3 per cent 
south of Cape Spencer and 9.7 per cent 
west of that point. However, the stocks 
are not expected to show any great 
increase for several years because the 
theoretically increased amount of spawn 
now being produced by the larger stocks 
of mature fish, will not reach marketable 
size until 1938-40. This ultimate in- 
crease may be delayed even longer on 
the southern banks because a special in 
vestigation of the Commission in 1933 
revealed few spawners and “but little 
spawn” in Area Two. 

One expected result of the new conser 
vation measures was not forthcoming, 
i.e., an inerease in the price of halibut. 
Although production was restricted well 
below the levels of previous years the de 
pressed market of 1932 could not absorb 
the catch of 46,000,000 pounds of hali 
but at prices which would yield a satis 
factory return to the fishermen. As a 
result, in 1932 numbers of halibut boats 
were diverted to other uses or tied up 
and many of that did 
showed a net loss for the season. 


those operate 

When the 1933 season showed no in 
crease in demand the Seattle fishermen 
agreed to a plan to restrict production. 
This plan, which reduced the piling up 
of catches on certain days as well as lim 
ited the total catch per man and per boat, 
would have cut the 1933 catch for the 
entire coast to approximately 35,000,000 
pounds if the Canadian and Alaskan 
fishermen had also adopted the plan. 
Their failure to do so let the catch go 
to the 46,000,000 pound limit set by 
the Commission, depressed prices on all 
but the Seattle market, and caused Area 
Two where most of the Canadian and 
\laskan boats operate, to be closed sixty 
days ahead of Area Three. ‘The higher 
prices and longer open season, in Area 
Three, enjoyed by the Seattle fishermen 
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so impressed the Canadian and Alaskan 
groups that they readily assented to a 
plan for 1934 similar to the one used 
at Seattle 1933. This plan varied 
slightly in its application to the groups 
of fishermen at the different ports, but 
the chief objective was to hold. the 
price of halibut at 


in 


a satisfactory level 
by limiting the annual catch and by pre 





FIGURE 3, 
southern 


Smaller type of boat used on the 
grounds. Note the inflated rubber 
bladders and poles with cork floats (at the left) 
used to mark the location of fish lines when set, 
and the elevated chute at the stern over which a 
line with baited hooks can be played out without 
danger to the men. Lines are drawn in over the 
side by a power winch located near the base of the 
mast. Compare with Figures 4 and 5 


venting temporary glutting of the mar 
ket at any landing port. lor example, 
, cach boat fish 
ing in Area ‘Two was limited to a catch 


at Prince Rupert, B. © 


of 3,300 pounds of dressed fish per man 
per trip and each boat was required to 
remain in port seven days between trips. 
\ control board elected by the fishermen 
had a right to alter the length of these 
peri “ls of idleness so as to create a more 
even distribution of sailings and arrivals 
and thereby prevent the landing of an 
excessive amount of fish in one day. 
Boats that fished in Area Three and sold 
their catch at Seattle might take 4,000 
pounds per man in order to compensate 
for the longer trip and the lower price 
obtained for the fish 

Several important results were ob 
tained by the adoption of these control 
measures. Most important to the trade 
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was the rise in the price of the differ 
ent grades of halibut. Throughout the 
1934 season prices remained above the 
1933 level and they were remarkably 
steady due to control over the rate as 
well as volume of production. Sums 
received for catches were large enough 
to assure a profit on each trip to all 
boats that did not encounter some major 
disaster. 

Another result was the great increase 
in the amount of fish landed at Seattle. 
The small catches allowed per trip en- 
abled the large Seattle boats to reach 
their limit quickly on the distant west 
ern grounds and return all the way home 
past the Alaskan and Canadian ports 
and land the fish in good condition. A 
second factor favoring Seattle was the 
desire of the fishermen to spend their 
enforced periods of idleness at home. 
Consequently, whenever possible the Se 
attle boats return to the home port with 
their fish even though they are much 
nearer a northern port when they com- 
plete their catch. A more lasting and 
beneficial result of these restrictions is 
the lessening of the drain on the stocks 
of halibut on the banks. This favor- 
able condition 1s modified somewhat by 
the tendency of the fishermen to discard 
the smallest fish, 1.e., those weighing less 
than ten pounds, because their weight 
counts in the total allowed per trip, but 
they bring a lower price per pound than 
the larger fish. “The Commission has 
threatened to lower the catch limits fur 
ther unless this practice is stopped. 


LNSOLVED PROBLEMS 


\pparent solution of the problems of 
conservation and overproduction serves 
to throw into relief two less pressing 
but nevertheless serious problems which 
must be solved if the industry is to 
maintain its present importance. These 
two points to be solved are the invasion 
of the United States market by cheap 
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frozen halibut from Japan and the dis- 
placement of fresh halibut by less ex- 
pensive fresh fillet of haddock from the 
Atlantic fisheries of North America. 
Japan has been developing a halibut 
fishery off the coast of Siberia since 
1925 and shipments from that source 
first reached large proportions in 1929 
when 416,000 pounds of frozen fish were 
imported. Since that year importations 
have fluctuated, amounting to only 1,090 
pounds in 1931, increasing to 78,289 
pounds in 1932, rising almost to the 
1929 level in the fall of 1933. At this 
time the Japanese product with tariff 
paid was underselling the American and 
Canadian fish by two cents per pound 
which was fifteen to twenty per cent of 
the selling price of the various grades. 
With prices at a higher level in 1934 
much heavier shipments of Japanese fish 
Because most of the in- 
crease in the price of halibut in 1933 and 
1934 was due to restrictive measures en- 


were expected. 


tailing sacrifices on the part of Ameri- 
can and Canadian fishermen and dealers 
plus compliance of the larger American 
organization with National Recovery 
Administration requirements, there is 
unusually keen resentment at this inva- 
sion of the chief market by halibut from 
This 
feeling is only increased at the prospect 
of probable shipments of fresh halibut 


an area of very low paid labor. 


from Japan as soon as some improve- 
ment is made in the technique of pack- 
ing and the speed of delivering the 
fish. 

As a result of these actual and im- 
pending conditions there is a demand 
from some of the American fishermen 
that a higher import tariff be levied on 
both fresh and frozen halibut. How- 
ever, if the United States should impose 
higher duties in order to reduce compe- 
tition of Japanese halibut the higher cost 
Canadian halibut would be excluded to 


an even greater degree. Apparently the 


ECONOMIC GEOGRAPHY 


use of the tariff to eliminate Canadian 
as well as Japanese competition would 
also seem desirable from the viewpoint 
of the American fishermen. However, 
such elimination has certain disadvan- 
tages, namely : fear of retaliation against 
American fishermen along both the Pa- 
cific and Atlantic coasts of Canada, and 
the revolt of the American consumers 
against the markedly higher prices of 
halibut which probably would prevail in 
the closed market produced by the higher 
tariff. 

The expected retaliation on the part 
of Canada could take the form of refus- 
ing to American fishermen their present 
rights to buy bait, fuel, and supplies, to 





FIGURE 4. 
trips to the western grounds. 
not only larger than other types but are faster 
and are always equipped with the powerful but 


Larger type of boat, used for long 
These boats are 


economical diesel engine. (Courtesy of the In 
ternational Fisheries Commission.) 


take on crews, and to land fish and ship 
them through Canadian territory. Such 
restrictions would seriously interfere 
with, if not terminate, the operations of 
a considerable part of both our Pacific 
and Atlantic fishing fleets. 

The second undesired reaction to any 
increase of the import duty on halibut, 
i.e., loss of consumers due to the higher 
selling price of the more protected com 
modity, is already indicated by the wide- 
spread substitution of the cheaper fillet 


of haddock for halibut. The rapid rise 


in importance of the fillet of haddock in 
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the American diet has been only partially 
at the expense of halibut; nevertheless, 
the halibut trade has felt this competi- 
tion enough to show “ a decline in 
the demand for halibut in certain mar- 
kets, reducing the general level of hali- 
but prices.” 

Halibut has been displaced by had 
dock, the flesh of which is similar in 
color and to a lesser degree in flavor, 
because the haddock is cheaper, it is 
marketed in the convenient fillet (boned 
steak ) form, and it is better known to 


many consumers.  lladdock 1s cheaper 


; 


«PQ 





FiGuRE 5.—Old method, fishing from a dory. 
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keting haddock, or any other fish in the 
form of fillets, are: “the entire piece pur 
chased by the consumer is edible, there 
is no scaling, gutting, and cleaning to be 
done,” the fifty to seventy per cent, by 
weight, of waste 1s all left with the pro- 
ducer who may treat it for by-products, 
the fillets are usually packed better than 
whole fish and suffer less damage in trans- 
it. Tl inally, the fillet of haddock, often 
referred to merely as fresh fillet of fish 
or ocean fish, is better known to the 
average housewife in the interior states 
as a result of the extensive advertising 


~, oo Sa 
‘— 


The line is drawn in by the man at the right using 


a hand winch locally called a gurdy. Fish are thrown in the net by means of which they are later 
hoisted onto the fishing vessel. (Courtesy of the International Fisheries Commission.) 


because it is available in enormous quan 
tity in the grounds along the North At 
lantic seaboard. ‘The fact that haddock 
has not been favored widely as a food 
until recent years has conserved the large 
original stock. Nearness of the had 
dock producing grounds to the chief 
market areas has made possible lower 
transportation costs than in the case of 
Pacific Coast halibut. A further reduc 
tion in these costs has been made pos 
sible by shipping the fish already cut 
into fillets and thereby eliminating the 
fifty per cent, by weight, of skin, bones, 
and trimmings which must be discarded 
from fresh dressed fish such as halibut 


or haddock. Other advantages of mar 


and other aggressive sales methods used 
by the distributors of haddock. 

It is clear that the halibut trade must 
act and act quickly in order to meet the 
ever increasing competition of the fresh 
haddock. Cost to the consumer must be 
reduced and quality maintained or in- 
creased. ‘These two objectives may be 
approached if not attained (1) by tech 
nical improvements in gear and boats 
such as the recently developed lights 
which permit night fishing, (2) by cut 
ting transportation costs through the use 
of much lighter refrigerator cars such 
as the one recently designed by the tech 
nical staff of the Fisheries Commission, 


(3) by preventing deterioration of the 
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fish in transit and storage through the 
adoption of recently developed methods 
of disinfecting the fishing boats, chilling 
or freezing the fish, and protecting them 
from dehydration, and (4) above all, 
by the filleting of the halibut at the Pa- 
cific ports and utilizing the by-products. 
One of the fish products formerly dis- 
carded, the halibut liver, has recently 
been found to be valuable as a source 
of oil high in vitamins A and D. As 
a result of this development the halibut 
fishermen received an extra income of 
almost $150,000 this source in 
1933. If competition of the haddock 
becomes keener this sum and savings 


from 


from other sources can be deducted from 
the wholesale price of halibut and the 
present small profits of the fishermen 
Ac- 
cording to present indications in the 
future, Pacific Coast halibut will reach 


and dealers can still be maintained. 


the ultimate consumer as a clean, fresh, 
moist fillet, wrapped in cellophane, and 
lower in cost than ever before. 
SUMMARY AND CONCLUSIONS 
The Pacific Coast halibut fishery at- 
tained a position of importance in spite 


of its chief 


market, the northeastern urban zone, be- 


great distance from its 
cause there was little competition for this 
large and growing market due to the 
decline of the older north Atlantic hali- 
but fishery; and the distant location of 
the Pacific fishery was made less of a 
handicap, due to efficient transcontinen- 
tal railway service and the excellent 
keeping qualities of the halibut when 
stored and shipped under artificial re- 
frigeration. 

The fishery is scattered irregularly 
along two thousand miles of the North 
Pacific Coast as a result of the original 
irregular and widespread distribution of 
the halibut, the great demand which led 
to overfishing and depletion of stocks on 
the more easily accessible banks, and 


, 
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technical improvements in the methods 
and equipment of the fishery which per- 
mitted exploitation of the more distant 
grounds. 

uture development of the fishery is 
uncertain as a result of declining stocks 
of halibut on the banks due to overfish- 
ing, and invasion of important markets 
by Japanese halibut and North Atlantic 
haddock. Decline in the stocks of fish 
on the banks has apparently been halted 
temporarily by restrictions placed on 
the catch by a joint commission of the 
United States and Canadian govern- 
ments and the further curtailment of 
production made voluntarily by the 
fishermen in an attempt to elevate the 
price level. Permanent success of these 
restrictive measures is not yet certain. 
The fishermen undoubtedly will lift their 
own restrictions as soon as halibut prices 
advance to a point near pre-depression 
levels, and the government regulations 
have not been in force long enough to 
show whether they can be effective over 
a long period of time. If all conserva- 
tion measures are abandoned or prove to 
be ineffective, undoubtedly the stocks of 
fish on the banks soon will be so depleted 
that within a few years the industry will 
disappear from the older southern banks 
and probably from the western grounds 
as well. 

Solution of the problem of cheap 
frozen halibut from Japan apparently is 
impossible at the present time due to 
existing treaties and desire of our gov- 
ernment not to throw further strain on 
our relations with Japan. However, the 
quantity of Japanese halibut imported 
yearly is small as yet and all of it is 
frozen fish suitable only for closed sea- 
son markets. Consequently this prob- 
lem is not as pressing as that growing 
out of the competition of fresh haddock. 
The way out of this latter difficulty ap- 
parently lies in the adoption by the hali- 
but trade of the methods of preparing, 
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distributing, and advertising fish already 
used by the distributors of haddock. 

If existing markets are retained and 
conservation 


measures continued 


with their present degree of success it 


are 


is probable that: stocks of fish on the 
newer western banks will increase rap- 
idly, stocks on the southern grounds will 
increase slowly, if at all; if the southern 
stocks do not rebuild, new methods and 
equipment will be developed, which will 
permit the expansion of 
farther to the 
Aleutian 


the fishery 
north in the 
Sea 


west and 


Islands- Bering zone, 
and the industry as a whole will con- 
tinue to hold its place as one of the out- 
standing fisheries of the United States 
and the leading halibut fishery of the 
world. 


The fishery has experienced most of 
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the usual phases of an extractive indus- 
try based on animal exploitation, name- 
ly: discovery, rapid expansion, over-ex- 
However, the 
usual last phase, relative extinction, such 
as has been experienced by the Califor- 
nia salmon fishery and the Newfound- 
land seal fishery, may be avoided by the 


ploitation, and decline. 


Pacific Coast halibut industry if pres- 
ent conservation measures are continued 
with alterations to meet changing con- 
ditions. The mere adoption of conser- 
vation regulations by a great interna- 
tional fishery is almost unique, but the 
enforcement of such measures so as to 
save and perpetuate the industry is with- 
out parallel, and the efforts toward this 
end should be watched with interest by 
economic geographers throughout the 
world. 











INDUSTRIAL DEVELOPMENT IN SAO PAULO STATE, 
BRAZIL * 


Preston Ic. James 


HE industrial structure of south- 
eastern Brazil is undergoing a 
process of change. It is emerg- 
ing from an era of workshops and small 
factories of only local significance, into 
an era of large factory units with wider 


marketing areas. ‘The symptoms and 
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FIGURE 1.—Population of Brazil in 1920. 
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American Geographical Society of New York. 


stages of this process are similar to those 
which have characterized the develop 
ment of the highly industrialized com 
munities of Europe and North America. 
The process is being retarded by the 
poverty of the local market and by in 
adequate and expensive transportation, 
and is being aided by important capital 
investments and by various artificial 
devices such as tariffs and port  sur- 
charges. ‘These conditions offer a par 


* This paper is one of a series dealing with the 
regional geography of southeastern Brazil, espe 
cially the hinterlands of Rio de Janeiro and Sao 
Paulo. 





tial interpretation of the curious mixture 
of concentration and dissemination 
which characterizes the present industrial 
structure. In part because of lack of 
adequate statistical data this report will 
deal chiefly with Sao Paulo state, al- 


though similar and perhaps even greater 
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industrial growth is now taking place in 
Rio de Janeiro and its hinterland. 
CHARACTER OF THE INDUSTRIES OF 
SAO PAULO STATE, 1929 


Value of Number of Amount of 


Percentage of Total Production Workers Investment 


Clothing 50.7 45.4 48 6 
Chemical 10.3 aoa 8 8 
Foods a 8.3 4.3 
Building and _ building 

materials 6.9 7.6 9.0 
Paper and printing 6.5 a2 8.6 
Metal 6.2 9 6 9 4 
Furnishings 47 7.5 3.35 
lransportation 2a ey cum 
Miscellaneous 5.7 5.4 5.5 


The accompanying table indicates the 
varied character of the industries of Sao 


ee 
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Paulo state. The data are compiled in these factories 45% of the workers 
from the industrial census of 1929,’ a find employment. But in addition to 
year which probably represents at least a the clothing industries there are many 
temporary peak of industrial growth. others, no one of which produces more 
The clothing industries are by far the — than 10% of the total value of manutac- 
most important, their products making tures. There are chemical industries ; 
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FIGURE 2 Industrial foci of Sao Paulo State 


up half of the total value of manufac- industries for the production of pre 
tured articles in that year. Inthecloth- served foods and eau iges; paper and 
ing industries is invested 48% of the printing establishments; producers of 
industrial capitalization of the state, and agricultural and industrial machinery ; 

! Secretaria da Agric., Ind. e Commercio, Es- Plants for the preparation of the materi 
tado de Sao Paulo, “‘Estatistica Industrial do als of construction, such as lumber, 


Estado de Sao Paulo, Anno de 1929,"’ Sao Paulo 
1930 cement, and plumbers’ supplies ; there are 
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furniture manufacturing plants; there 
are railroad shops, and an automobile 
assembly plant. There are also several 
meat packing establishments, the figures 
for which are not included in this table. 

The way in which these industries fit 
into the general regional pattern of this 
part of southeastern Brazil can best be 
described in relation to certain other sig- 
nificant elements. Of basic importance 
are the distribution of people, the pat- 
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FIGURE 3. 
Paulo State. 


Railroad development in Sao 


After Jefferson. ) 


tern of the means of circulation, and the 
sources of power. 

The map of the distribution of people 
in 1920—the last reliable census of popu- 
lation—does not bring out as clearly as 
a later map would the concentration of 
people in the city of Sao Paulo, now 
grown to nearly a million, and in the 
quarter circle of smaller cities to the 
north and west (Figure 1). These 
cities have shown a marked growth since 
1920. The string of cities along the 
Parahyba Valley has not shown similar 
growth. the urban cluster 
around Sao Paulo city toward the north 
and west the population is moderately 
dense. 


Beye ymnd 


In the coffee lands the pattern is 
strongly nucleated, and distinctly ori- 
ented along the main lines of travel. 
The urban centers, shown by the cus- 
tomary globe symbols, were, in 1920, al- 
most wholly commercial in function. At 
the present time in this urban cluster of 
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the southeast, and especially in) Sao 
Paulo city, are found the financial center 
of the state, the chief supplies of indus- 
trial labor, and a relatively large market 
for manufactured articles. 

This urban cluster is also the focus of 
the transportation system of the state, 
and had become such a focus before the 
era of population increase and industrial 
growth after 1920." On the map (Fig- 
ure 2) only the main lines of the several 
It can be 
observed that on the inland side of the 
crystalline mountains and plateaus there 
are several smaller urban foci. 


railroad systems are shown. 


Campi- 
nas, for instance, 1s the focus of both the 
Mogyana and the Paulista 
systems, serving the whole northern part 
of the state. Sorocaba is the focus of 
the Sorocabana System which gives ac- 


Railroad 


cess to the most recent pioneer coffee 
lands of the southwest, and which ex- 
tends rail tentacles beyond the state 
borders to the west and south. Both 
Campinas and Sorocaba are connected 
through low passes across the crystalline 
mountains with the Sao Paulo Basin. 
Sao Paulo city is in turn connected with 
Rio de Janeiro, and with the sea at 
Santos. 

But the transportation pattern brought 
out by these lines is still embryonic. 
Although the railroads in the coffee 
lands of the north and west form 
what Mark Jefferson calls an interrupted 
rail web (Figure 3)° the transportation 
they provide is still costly. The appar- 
ent focus on Sao Paulo is altogether in- 
adequate for a city of its size: only the 
main line from Santos to Jundiahy 1s 
double tracked, the rest is single tracked ; 
and the Sorocabana System is not only 
single tracked but also narrow gauge. 


2 A discussion of the development of this focus 
is contained in a previous article by the author 
‘‘Rio de Janeiro and Sao Paulo,”’ Geog. Rev., Vol. 
23, 1933, pp. 271-291; ref. on pp. 276-277. 

3 Mark Jefferson, ‘‘The Civilizing Rails,’’ Econ. 
GEOG., Vol. 4, 1928, pp. 217-231. 
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FIGURE 4.—Hydro-electric station and transmission lines in Sao Paulo State, 1929. 
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FIGURE 5.—Cotton textile factories of Sao Paulo State, 1929. 


Sao Paulo, a city of nearly a million in-  carpment of the Serra do Mar by a cable 
habitants, is connected to its hinterland — line, which, however famous it may be 
by three single track lines of different asa feat of railroad construction, is still 


gauge, and to its port over the steep es- an expensive means of transportation. 
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On the map (Figure 2) the older com- 
mercial towns are indicated by solid 
black circles. To each of these the in 
dustrial function has in recent years been 


added. 


Paulo city are shown by solid black tri- 


The industrial suburbs of Sao 
angles. The few purely industrial small 
towns are shown by circles. 

Another vital element in industrial de- 


CIRCLE REPRESENTS 


FACTORY EMPLOYING 


FIGURE 6. 


velopment is power. In southeastern 
Brazil the chief source of industrial 
The lack of 
coal and petroleum is partially compen- 
sated by an abundance of water power." 


power is hydro-electric. 


The potential power sites on the Parana 
River are famous; but there is more than 
enough close athand. At Cubatao, near 
Santos, 166,000 horsepower have al- 
ready been installed, and there is a poten- 
tial capacity of 750,000 horsepower. 
This is described as one of the world’s 


4 FE. L. da Fonseca Costa, ‘‘Richesses minérales 
et houille blanche au Brésil,’’ Ann. de Géoegr., Vol. 
41, 1932, pp. 618-630; and A. W. K. Billings, 
‘‘Water Power in Brazil,’’ Engineering Journ., 
Vol. 13, 1930, pp. 493-503. 


finest power sites. There are also sev- 
eral other important power plants along 
the Tieté and its tributaries where they 
This 


distribution of hydro-electric stations 1s 


cross the crystalline mountains. 


more the result of the market for power 
in the nearby urban cluster than of any 
special abundance of power concentrated 


in this district. Small power plants are 
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Silk textile factories of Sao Paulo State, 1929. 


found throughout the state, every small 
town and fazenda having its own system 
of electric lighting (ligure 4). 

The industrial pattern which is related 
to these things is characterized by the 
opposed tendencies to concentration 1n 
the urban cluster, and to. scattering 
throughout the interior. In general the 
arrangement of the industries still fol 
lows essentially with that of population. 
Yet the characteristics of each industry 
produce individual peculiarities of dis 
tribution which are lost in a considera 


tion of the aggregate. Let us examine, 


therefore, a few specific examples. 
The factories producing cotton thread 
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EACH CIRCLE REPRESENTS 


MILL EMPLOYING 


FIGURE 7. 


and cloth are among the most important 
in the state in terms of value of the prod- 
uct, or amount of capitalization, or num- 
ber of workers. Sao Paulo city has 
eight factories employing more than 500 
workers each (Figure 5), and 31 plants 
of smaller size, employing between 20 
and 500. 
units in the neighboring cities of the 


There are also other large 


urban cluster—four in Sorocaba, for ex- 
ample. Yet in spite of this distinct con- 
centration around Sao Paulo, there is 
smaller units 


throughout the interior, following the 


also a_ scattering of 


pattern of population distribution. The 
large factories in Sao Paulo city have, in 
several instances, sought markets out- 
side of the state boundaries, but they 
have reached them by way of Santos and 
We shall return to 
this remarkable situation presently. 


coasting steamers. 


Silk textiles (Figure 6) are made of 
raw materials of high value per unit of 
weight. The finished product, too, 
must be classified under the high value 


LUMBER MILLS 
OF 


SAO PAULO STATE 


1929 


© 2 40 60 60 nM 
cic icire 








Lumber mills of Sao Paulo State, 1929. 


goods. It is not surprising, therefore, 
to observe the extent to which this indus- 
try has become localized in the urban 
cluster. 

In contrast to these textiles, however, 
are the lumber mills. Onthe map (Fig- 
ure 7) no distinction is made between 
saw mills where logs are converted into 
rough lumber and the small retail yards 
where the rough lumber is cut to speci- 
fied patterns. We may suspect that the 
numerous small units strung along the 
rail tentacles in the northwest and south- 
west are of the former type. Logs are 
brought to them by ox-team, and the 
lumber is shipped to the market by rail. 
The 12 mills in the town of Maracahy in 
the southwest reflect an abundant source 
of timber from the new coffee clearings 
which, in 1929, were appearing in that 
part of the state. 
the longer settled portions of the state 


The establishments in 


are probably of the second type—located 
with reference to the market rather than 
a source of raw material. 





264 I-CONOMI( 


The furniture industry (igure 8) is 
also still dominated by the small factory 
and workshop. In Sao Paulo city there 
are 174 furniture workshops, each em 
ploying less than 20 workers, and most 
of them selling the products at retail 
from the front of the same building in 
which the manufacturing is carried on. 
The distribution of the furniture work- 
shops also follows closely that of the 
population, for such bulky products can 
reach only near-by markets. 

One other example of a specific indus- 
try is taken from the food and beverage 
group. Of the breweries (Figure 9) of 
Sao Paulo state only one employs more 
than 500 workers, and this one is located 
prominently in the city of Sao Paulo. 
Its raw materials come from various 
parts of the state, and from outside the 
state by way of Santos; and part of its 
product similarly is sent to outside mar 
kets. Yet the cost of transporting beer, 
which bulks large in proportion to value, 
is such that the continued existence of 
numerous smaller plants with local mar 


FIGURE 8. 


(GEOGRAPHY 


kets in the interior of the state is per 
mitted. 

The distribution of all industries ex 
hibits these various patterns in the 
The larger industrial estab 
lishments (Figure 10) show a distinct 


aggregate. 


concentration in the urban cluster around 
Sao Paulo city. The plants of inter 
mediate size, employing, in this case, 
between 50 and 500 workers, are also 
concentrated in this same district ; but in 
addition many of these are scattered 
throughout the state with a density 
which parallels very closely the density 
of population. Still, more striking is 
the distribution of the small factories 
and workshops (igure 11). There 
are 1,786 such establishments in Sao 
Paulo city—many of them of recent 
origin and competing with apparent suc 
cess with the large plants nearby. ‘This 
map reflects quite faithfully the distribu 
tion of pe yple. 

In other words the large unit factories 
have not yet by any means established 
themselves firmly in control of the Sao 
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Furniture factories of Sao Paulo State, 1929. 
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FIGURE 9.—-Breweries of Sao Paulo State, 1929. 
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hiGuRE 10.—Larger industrial establishments of Sao Paulo State, 1929. 


Paulo commercial hinterland, although 
the beginnings of the process are indi 
cated by the evidences of localization im 
the urban cluster. Even today an im 


portant part of the industrial structure is 
composed of the small enterprise with 
only local market. 

We have already pointed out, how 
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FIGURE 11. 


ever, that some of these larger units were 
reaching beyond the state boundaries for 
both markets and raw materials. Sao 
Paulo industries may some day market 
their products widely in the interior of 
the country—provided the interior could 
absorb such products, which it could not 
do today. But to haul raw materials 
from Santos some 2,400 feet onto the 
plateau, and lower the manufactured ar- 
ticles again to the coast for shipment by 
coasting steamer would seem to require 
some very special set of factors favorable 
toindustry. Asa matter of fact this was 
accomplished with the aid of a 2% tax 
on imports levied at all the ports of 
Brazil excepting Manaos in Amazonas 
and Santos, and with the aid of a high 





Smaller industrial establishments of Sao Paulo State, 1929. 


tariff against foreign made goods. ‘The 
surcharge was removed with the fall of 
the Paulista group from political leader- 
ship in 1930. Sao Paulo can no longer 
maintain this distinctly artificial advan- 
tage over the more favorably situated 
The hinterland of the 
latter city is not only the immediate in- 
terior, chiefly in Minas Geraes, but also 
the whole coast from the Amazon to Rio 
Grande do Sul, with its varied products 
and important markets for manufac- 


tured exer ds. 


Rio de Janeiro. 


Sao Paulo can scarcely 
compete with Rio de Janeiro for this 
widespread trade without the aid of spe- 
cial privileges. Industrial growth in 
Rio de Janeiro is already surpassing that 
of the inland metropolis. 
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POPULATION ADJUSTMENTS IN OUR VIRGIN ISLANDS 


Earl B. Shaw 


HE Virgin Islands of the United 

States, three small rugged isles, 

located near the northeast corner 
of the Caribbean Sea, show marked ad- 
justments to physical and economic fac- 
tors in the distribution, composition, and 
decline of their population. Relation- 
ships are found between population dis- 
tribution and topography, climate, soils, 
cane culture, subsistence farming, graz- 
ing, and trade. The early agricultural 
development of the islands, based largely 
upon their location in the tropics, has in- 
fluenced racial composition. And _fi- 
nally, a paucity of natural resources, to- 
gether with world changes in commerce 
and industry, has been responsible for 
the consistent emigration of the last 
century. 


PoPULATION DENSITY, VIRGIN 
ISLANDS 


The Virgin Islands have a population 
density of 167 per square mile. This 
average is greater than that of Cuba and 
the Dominican Republic, but is consid- 
erably less than that of Puerto Rico, 
Jamaica, Haiti, and most of the Lesser 
Antilles. Grenada, anextremely rugged 
island, has a density three and one-half 
times as great, and Barbados a density 
six times as great. 

The United States Virgin group dif- 
fer significantly in both total and density 
of population in each island (Figures 1 
and 2 and Table 1). St. Croix, the 
largest, has a density of 135.5 per square 


TABLE I 
Area Popu n Jens 
Virgin Islands... 132 sq. mi 2 O12 167 
St. Croix .. 84.25 sq. mi 11.413 135.5 
St. Thomas ss: 9834 348.1 
Si BE iceta De US 765 38.3 


mile. St. Thomas has 348.1 per square 
mile, or more than twice that of St. 
Croix, and more than three-fourths that 
of overpopulated Puerto Rico, forty 
miles to the west. St. John, the small- 
est island, has a density of 38.3 per 
square mile, a figure less than twenty- 
five per cent of that for the group. 
(Population statistics from the United 
States Census for 1930; areal statistics 
from “Notes on the Danish West In- 
dies,’ National Geographic Magazine, 
Vol. XXX, 1916.) 


St. Croix, RURAL POPULATION 

St. Croix has a larger rural popula- 
tion than either of the other islands. 
This is less an adjustment to size than 
to the arable character of the Tertiary 
coastal plain which stretches in a gen- 
eral northeast-southwest direction be- 
tween the cretaceous uplands to the 
northwest and east (Figure 3). On this 
nearly level area sugar cane has been 
raised for hundreds of years. Negro 
villages dot the landscape and house the 
workers who supplement with hand la- 
bor the machine cultivation made possi- 
ble by favorable topography. However, 
not all of the plain possesses topography 
suitable for machine agriculture. Slight 
arching and differences in rock composi- 
tion have produced an are-shaped cuesta 
in the northeastern portion. A compar- 
ison of the population map and that 
for topography shows clearly how this 
difference in physiographic history and 
consequent difference in topography 
have influenced population density. The 
cuesta section, because of its rolling 


character, has been given over to cattle 


raising, an extensive type of industry 
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with small labor requirements and an 
ability to utilize rugged land; and this 
difference in land utilization is reflected 
in the sparse population shown on the 
map. 

Cattle raising is also the dominant in 
dustry in the rugged northwest upland 








POPULATION 
22,012 


AREA 
132 SQ MI 


FIGURE 1. 


in spite of the heaviest rainfall of the 
island and in spite of sections of bet 
ter-than-average soils. There area few 
exceptions to this prevalence of grazing, 
however, the major one being around 
Annaly where a group of negro squat 
ters raise provision crops and hand 
cultivated cane. This small island of 
comparatively dense population on the 
highland is largely a response to a local 
Nevertheless, 
even this small concentration of popula 
tion lacks the density of that of the 


occurrence of rich clay. 


plain, while the general average for the 
highland is much less. 

Most of the eastern upland, like the 
maturely dissected northwestern section 
is given over to grazing, and hence is 
sparsely populated. Largely because of 
better care, the best pastures of the is 
land extend for two or three miles east 
of Christiansted. Beyond that section, 
the seantiest rainfall of St. Croix, prob 
ably a result of low elevation and the 
narrowing of the island, combines with 


rugged topography to bring about a 


VIRGIN I|SLANDS~-POPULATION AND AREA 


utilization. 
Ilere, where the terrane is too rugged 


different type of land 


for machine cultivation and the moisture 
too limited for sustenance farming or 
good grazing, the land has reverted to 
Uninhabited, the thick 
thorny vegetation provides a retreat for 


thorn woodland. 


A graphic comparison of the populations and areas of the Virgin Islands reveals the 
relative density of population upon them. With considerably less than one-fourth of the area of 
the Islands, St. Thomas includes almost half the population; St. Croix, with almost two-thirds of the 
area, has slightly more than half the population; and St. John, with one-seventh the area, has one 
thirty-third of the population. 


animals gone wild through many years 
of freedom. Cattle, hogs, goats, and 
donkeys share this woodland with a few 


indigenous deer. 


Sr. Crorx, URBAN POPULATION 


The urban population of St. Croix ts 
concentrated in the towns of Christian 
sted and I*rederiksted, the former near 
the center of the north coast and the 
latter on the west coast. These towns 
include half of the island's population. 
Both have been seats of island govern 
ment, and the old red forts, easily seen 
from an approaching ship, are used for 
municipal purposes. 

Christiansted owes its location to geo 
graphic factors which were favorable to 
port development in early days. ‘The 
small section of coastal plain bounded 
by an amphitheatre of hills on the cast, 
south and west, not only makes a pic 
turesque setting for the town, but the 
upland background offers possibilities 
for well-located fortifications. More 
over, a passage through the low hills to 













ee 
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the southwest provides casy access to 
the broad stretch of arable land beyond. 
Although located on a windward coast, 
the town lies in the lee of Protestant 
Cay and the harbor basin is protected 
from heavy seas by Scotch Bank and 
Long Reef. Furthermore, the harbor is 
deep enough for the sailing ships which 
dominated the seas in colonial time, and 
permitted the loading and unloading of 
cargo on the wharf. 


“POPULATION DENSITY 


VIRGIN ISLANDS-1930 








Figure 2. The people of the Virgin Islands 
have plenty of ‘‘elbow room,” areally speaking, 
and population density does not approach that of 
Sarbados. It is probable that the geographi 
background of Barbados provides a more stable 
basis for a density of approximately one thousand 
per square mile than does the more limiting en 
vironment of the Virgins for a population of only 
one hundred and sixty-seven. 


But some of the geographic tactors 
which offered no handicap to commerce 
in carly days are not so favorable to 
Sailing 


vessels still unload at the wharf and find 


modern means of transport. 


little difficulty in negotiating the narrow 
passage which leads to the protected 
shallow embayment; yet ships of this 
type no longer carry the major part of 
the world’s ocean cargo. ‘Today is the 
day of the steamship, and the narrow 
tortuous channel and the basin of 
scarcely twenty-foot depth permit only 
small steamers to call at the port; and 
then at such a distance from shore that 





lightering is necessary. Consequently 
the town has lost its early position as 
the focal point for St. Croix’s shipping. 

At Frederiksted no embayment or 
natural harbor offers shelter for ships, 
but an open roadstead along the Virgin 
Passage provides anchorage for the larg 
est boats not far from shore. Location 
on the north-south trade route along the 
Lesser Antilles to South America was, 
no doubt, an important factor in the 
An influence even 
more critical may have been the protec- 
tion from strong winds afforded by the 


choice of town site. 


upland section to the northeast of town. 
Along the west coast in the lee of the 
upland, navigation was safer for sailing 
vessels, and a leeward position was im 
portant in site location for Frederiksted 
just as it was for many other early towns 
of the Antilles. 


factor was the nearly smooth topogra 


Another less critical 


phy to the southeast, affording easy ac 
cess to the cane-growing section. Asa 
result of location along a regular north 
south trade route and the advantage of 
deep water near shore, l*rederiksted has 
gained slightly in population since 1835, 
a decided contrast to Christiansted 
whose population has fallen consistently 
during the past century. 


St. THomMas, RURAL POPULATION 


St. Thomas is a maturely dissected 
upland of eretaceous age, with angular 
ridges extending in a general east-west 
direction and gradually declining from 
west to cast (Figure 4). Largely as 
a response to this general occurrence 
of rugged topography and a lack of 
any significant tract of arable land, ru 
ral population is sparse (Figure 4). 
\Vhereas top graphy is undoubtedly the 
critical factor limiting population den 
sity, soils add strength to this negative 
influence. Wath the exception of the 
soils found in the valleys of the inter 


miuttent streams—there are no perennial 
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FIGURE 3 
relationship betw 
ot rural population 
lar arrangement of each 


\ comparison of the relief 


of the negro village 


for the Negroes who 


houses, generally in rows 


streams in St. Thomas—soils are genet 


ally thinner and possess less fertility than 
those of either St (Croix or St. John 
Precipitation, unlike topography docs 


not limit settlement: for St. Thomas’ 


rainfall is as heavy 


Croix where population 1 


as that of the coastal 
plain of St 
denser. 
Slight differences occur in the general 
sparsity of rural population and thes 
departures from the average are associ 
ated primarily with small differences in 
In the east, the 


the yeneral background 


ind population distribution of St 
een the gently rolling lowlands of the Tertiary coastal plain and the greatest density 
The population dots in St. Croix’s sugar region agree with the more or less regu 
found there 
work in the cane fields 


Croix reveals a striking 


On the plantations are stone or frame 


region of least relief, a considerable area 
is seeded to Guinea Grass (Figure 5), 
which provides good grazing for th 
major portion of St. Thomas’ cattle 
\Ithough this industry has small labor 
requirements, a vreater concentration of 
people is found in the east than in the 
western part of the island where th 
more rugged terrane has reverted largely 
to thorn woodland Moreover, two of 
the big cattle raisers specialize in raising 
milk cows for the Puerto Rican market, 


and this phase of the cattle busin cl 
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FIGURE 4 The good harbor which indents the southern coast of strategically located St. Thomas 


has influenced a port development accounting for three-fourths of the island’s population. With 
scarcely five hundred acres of arable land out of a total of approximately eighteen thousand acres, it is 
not difficult to see why St. Thomas does not support a dense rural population. 


mands more workers than a phase de tion than both Christiansted and Itred 
voted entirely to beef production. — bur criksted and includes three-fourths of 
thermore, the less rugged topography of — the island’s people. Such a concentra 


the east, which permits easier cultivation tion is related directly to the harbor 
of the land and favors better roads, has which for centuries has been known as 
encouraged more sustenance farming. one of the best in the Caribbean region 
Qn the north central portion of the is- (igure 6). This embayment was se 
land where a windward location causes lected for port development from the 
heavier precipitation, small settlements many bays and inlets which indent the 
f French raise fruits and vegetables for submerged shoreline. The choice was 
the St. Thomas port market. made because of a depth sufficient to ac 
commodate large ships, an expanse of 
St. THOMAS, URBAN POPULATION anchorage ample for many vessels, a 

Unlike St. Croix, St. Thomas has but =mountain background offering favorable 
one town, yet it totals a larger popula sites for big gun emplacement, a pro 
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FIGURE 5, 
less rugged than that of the west. 
dominant type of vegetation. 
Around lagoons mangroves are found. 


tection from storms through an almost 
landlocked leeward location, and ample 
facilities on an 


space for wharfage 


easily accessible waterfront. Moreover, 
the rise to the most important and larg- 
est town of the Virgins was made in 
competition with a harbor equally as 
deep, wide, and storm-protected at Coral 
Bay, St. John. This rise may be ex- 
plained by the earlier settlement of St. 
Thomas, its nearness to Puerto Rico, a 
location not far from the Virgin Pas- 
sage and an importance as the seat of the 
Islands’ government. 

Besides the concentration of people at 
the port of St. Thomas, there is a 
small suburb just outside the bound- 
ary of New Quarter, of which St. 
Thomas port forms the major part, 
known as Carenage. The people here 
are French fishermen. The compara- 
tively shallow waters above the sub- 
marine bank surrounding St. Thomas 
abound in fish and the location of the 
village near the outskirts of the port 
makes a good market easily accessible. 
A plentiful fish supply, a market, and 
the unsuitability of the hinterland for 
crop agriculture account for the concen- 
tration of population at Carenage. 
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The planting of improved grasses in eastern St. Thomas is largely a response to a relief 
In that section, thorn woodland, known locally as ‘‘bush”’ is the 
Small cocoanut groves line the shores of a few coastal indentations 


St. Joun, PoPULATION DISTRIBUTION 


Without a port development similar to 
that of St. Thomas, without a stretch of 
agricultural land like St. Croix’s coastal 
plain, and without a location on the main 


routes of trade, St. John lacks the basis 


for even a moderately dense population. 
Yet the small number of people (Figure 
7) are well adjusted to the physical back- 
ground. The maturely dissected creta- 
ceous upland, making up the greater por- 
tion of the island, and the moderate, 
poorly-distributed rainfall are ill-suited 
for machine agriculture. Hence, cattle 
raising, forest industries, chiefly bay leaf 
gathering, sustenance farming, and fish 
ing are occupations well adapted to the 
natural environment and provide a low 
standard of living for the small popula 
tion. The majority of the people are 
found along the irregular shore line. 
The coastal location provides advantages 
for fishing, for raising provision crops 
on the small stretches of nearly level 
land, and for boat transport. A slightly 
heavier population density is found at 
Coral Bay and Cruz Bay on the east 
and west coasts of the island. The pres- 
ence of a good, yet undeveloped harbor, 
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a broad shallow bank area to the south 
affording excellent fishing, and a small 
manufacture of bay oil furnish the basis 
for the small grouping at Coral Bay. 
The nearness to St. Thomas and the lo 





FIGURE 6. 
coast of St. 
Virgin Passage. 
its of the harbor are 
Island and the western limit by 
part of which may be seen in the right foreground. 
The harbor entrance, which opens to the south, is 


St. Thomas Harbor, on the south 
Thomas, is ten miles east of the 
The northern and eastern lim 
marked by St. Thomas 


I lassel Island, 


approximately five hundred 
broadens northward into a basin about three 
fourths of a mile across. The embayment, al 
most landlocked, is a safe haven for ships. Tides 
are no handicap, for the mean range is less than a 
foot. 


yards wide, and 


cation of the government representative 
at Cruz Bay, probably account for the 
village at that point. Population distri 
bution is further influenced by various 
trails 


St. John has no roads—the bay 


leaf development on Bordeaux Mountain 
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and the better grazing lands on the east 
and northeast portions of the island. 


rHE POPULATION, 
VIRGIN ISLANDS 


COMPOSITION OI} 


The major factor influencing the com 
position of the people (Figure 8) 1s the 
large number of negro slaves which, in 
early colonial days, were brought from 
the Guinea Coast of Africa to work on 

At first, the col- 
onists tried to use indentured servants 
and criminals whom they brought with 
them from the home land. But the set 
tlers found, just as others have discov 


the sugar plantations. 


ered who have attempted to use white 
labor in the tropics, that, in general, the 
white race does not lend itself well to 
hard labor in a tropical lowland environ 
ment. After this failure, the planters 
purchased Negroes by the thousands, 
and their descendants make up a large 
part of the present colored population. 
The remainder of the colored people 
have come either from the British Is 
lands or are descended from Negroes 
brought from there under contract and 
colonization schemes after 1848, when 
emancipation became effective in the 
Virgins. The United States census for 
1917 listed 4,267 persons who gave the 
British West Indies as their birthplace. 
Strange as it may seem, in view of 
the two hundred years of Danish sov- 
creignty, not many people of Danish 
descent lived on the islands when the 
United States bought them. Several 
Danes have left since the change of 
ownership. Nearly as large an element 
among the white population are of Brit 
ish descent. When Denmark took over 
the colonies, an invitation for settlement 
was extended to the planters on the 
neighboring Many of 
these farmers accepted the offer, and 
their 


English isles. 
some of remain. 
Moreover, English is the language of 
nearly all the people in the Virgin Is 


descendants 
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POPULATION 





FiGuRE 7,.—-Physiographically, St. John may be described as a maturely dissected upland. The 
highest elevation, approximately 1,250 feet above sea level is slightly lower than the highest point in 
st. Thomas, about 1,550 feet above sea level, and loftier than the topmost level in St. Croix, about 
1,100 feet above sea level. Most of the population live near the coast. 


lands. This probably can be explained — British West Indies and this had an im- 
by the fact that much of the Islands’ portant influence. 


business has always been associated with Approximately eight hundred French 
shipping and English is the language of are included in the white population of 
the sea. Again, as previously indicated, St. Thomas. The most of these “Cha- 


many of the Negroes came from the  chas,’’ as they are called, are either emi- 





re 


————— 
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grants or descendants of emigrants who 
came to St. Thomas from St. Bartholo 
mew and St. Kitts, krench West Indies 
islands, several decades ago. ‘The ma- 
jority of the French live in Carenage, 
and as pointed out above, make their 
The remainder, lo- 
cated largely on the north side of the is- 


living by fishing. 


people. ‘The small white element results 
from the absence of plantations requir- 
ing white managers, no urban centers, 
and no significant shipping or regular 
contact with the outside world. Less 
than four per cent of the people of St. 
Croix are white. The white manage- 
ment of the sugar plantations, govern- 
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120,002] 


FIGURE 8. 


land, are fruit and vegetable farmers. 
Both fishing and farming ‘‘Chachas” 
have maintained their racial purity for 
generations and the colony forms one of 
the few pure white groups of the Carib 
bean tropics. 

Within recent years a number of 
Puerto Ricans have emigrated to the 
Virgin Islands (in 1930 seven hundred 
and thirty-one people gave Puerto Rico 
as the place of their birth), the major 
portion settling in St. Croix where fre- 
quent labor troubles have given the 1m- 
migrants work in the cane fields. If 
sugar continues the dominant St. Croix 
crop, this immigration may favor the in- 
dustry. The Puerto Rican immigrants, 
in general, are more ambitious and eff 
cient than the natives and these char 
acteristics should offset the problem of 
difference in language, customs, and race 
that opponents to the immigration sug 
gest as arguments against the use of 
Puerto Rican labor. 

The population of each of the Virgins 
is dominantly colored. Each island re- 
ceived an influx of slaves in early colo- 


nial days. St. John has only six white 





The pure white group forms a small percentage of the Virgin Islands’ population. 


ment officials from the continent, and 
several of the trades people make up this 
smallnumber. ‘Two-thirds of the white 
people of the Virgins are found in St. 
Thomas. This is largely an adjustment 
to shipping, to the presence of the 
‘trench colony, and to the fact that St. 
Thomas is the main center of govern- 
ment for the Virgins. The white pop- 
ulation is made up of the ‘‘Chachas,”’ 
government officials from continental 
United States, commercial representa- 
tives from foreign governments, and 
many trades people. 


POPULATION DECLINE, ST. CROIX 


The decline in population in St. Croix 
has paralleled closely the decline in the 
island's sugar industry. St. Croix’s 
sugar business did not “go down” under 
the early blows which caused the aban- 
donment of sugar on the more rugged 
isles of St. Thomas and St. John; for 
St. Croix’s arable coastal plain permit- 
ted the use of agricultural machinery, an 
economy which was not possible on the 
dissected uplands of the smaller Virgins. 
Yet, in spite of this and other economies 





276 I<CONOMIC GEOGRAPHY 


that were made by the planters of St. 
Croix, sugar production showed a small 
but consistent decline until the turn of 
the twentieth century, and during the 
last thirty years has fallen off sharply. 
The reasons for this decrease are not 





POPULATION DECLINE 
VIRGIN ISLANDS 
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FIGURE 9,—The early part of the 19th century 
marked the peak of the Virgin Islands’ economi 
development and the high point in population. 
This period was before beet sugar production got 
well under way in Europe, before East Indian 
cane growers expanded their acreage significantly, 
before the emancipation of the Virgin Islands’ 
slaves, and before the steamship began to en 
croach upon the sailing ship commerce of St. 
Thomas. The population of the Virgin Islands 
in 1930 was only 51 per cent of that in 1835. 


hard to discover. Inadequate, poorly 
distributed rainfall has always been the 
major handicap to cane yields in St. 
Croix ; and, together with other less vital 
drawbacks, has made for a high pro- 
duction cost and an inability to meet 
the competition of areas more ideally 
adapted to sugar raising, and conse 

quently better able to make money on an 
(St. Crow: 
A Marginal Sugar Producing Land, 
Shaw, Earl B., Geographical Review, 
Vol. XXIII, No. 3, July 1933, pp. 414 

422.) 
cane a century ago, support herds of cat- 
tle, and many of the people who tended 


unusually low price scale. 


Today thousands of acres, in 


the sugar fields have found work else- 
where. In 1835 the rural population 
was 18,558; in 1930, 4,948. The nu- 
merical decline was 13,610, the greatest 
numerical loss of any of the Virgin Is 


lands (Figure 9); the percentage de- 
crease was 73.3 per cent and the per cent 
of total population decrease was 89.2 per 
cent. 

Urban population in St. Croix did not 
decline as rapidly as that of the farm 
ing section. Christiansted lost signifi- 
cantly because of location and lack of 
a good harbor, but, as previously indi 
cated, Frederiksted showed a small gain 
for the century. In 1835 Christiansted 
and Frederiksted had a population of 
8,123, the former having 5,806, the lat- 
ter 2,317. In 1930 the census figure for 
Christiansted was 3,767, that for Ired- 
eriksted 2,698, with the total urban fig 
ure 6,465. The numerical decline for 
the towns was 1,658, the percentage de- 
crease 20.4 per cent and the per cent of 
total loss 10.8 per cent. 

The figures show clearly what section 
suffered most in St. Croix’s century long 
decline. The farming region lost its 
people with the decrease in sugar pro 
duction. The towns retained their pop- 
ulation better because they not only 
formed a small per cent of the total 
population in the boom days, but some 
of their emigration loss was made up 
hy replacement from the farms. 


POPULATION DECLINE, St. THOMAS 


The decrease of population in St. 
Thomas during the past century has 
been less severe than that in St. Croix. 
Probably the lesser emigration may be 
accounted for by the fact that the north 
ern Virgin has a better location with 
reference to trade routes, a good harbor, 
the seat of the Virgin Islands’ govern- 
ment, a shipping business which has de 
clined, yet no more seriously than the 
sugar industry of St. Croix, and finally 
a small, yet developing, manufacturing 
industry in bay rum and in handwork 
products. The census of 1835 listed 
1930 
The numerical decline 


14,022 people, whereas that of 
showed 9,834. 
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was 4,188, the percentage loss 29.8 per 
cent. Practically all the decline took 
place in the port city, 94.8 per cent. ‘The 
11,071 in 
1835, the zenith period of its sailing 
ship commerce and entrepot trade. The 
number for 1930 dropped to 7,036, a 
total decline of 4,035 and a percentage 
loss of 36.4 per cent. 


town had a population of 


This loss of the 
past century is closely associated with 
St. Thomas has 
one of the best harbors in the Caribbean 


the decline in shipping. 


and, due to this advantage and to a 
strategic location, the port was one of 
the main shipping centers of the West 
Indies in early days. Many changes 
have occurred which have lessened this 
early importance. The invention of the 
steamboat, radio, wireless, refrigeration, 
sea water condensers, and of engines ca- 
pable of burning fuel oil contributed to 
the city’s decline. The development of 
other islands to the point where they 
could import and export in ship loads 
without the aid of an entrepot was a 
serious blow. Other unfavorable influ- 
ences include the departure of the Ham- 
burg-American Line with the purchase 
of the island by the United States, the 
discontinuance of the use of St. Thomas 
as an outfitting point for Latin Amert- 
can Denmark relin- 
quished control, and the granting of 
subsidies and patronage by foreign coun- 


revolutions when 


tries as aids to their colonial ports in the 
West Indies. All these changes have 
damaged the shipping business of St. 
Thomas; and with the decline in ship- 
ping an exodus of population began. 
The decrease of only 5.2 per cent in 
rural population during the last century, 
2,951 to 2,798, is the smallest decrease 
of any rural section of the Virgin Is 
lands. An explanation of this is not 
hard to find. St. Thomas never did de 
velop a sugar industry of much impor- 
tance. Consequently, when the rugged 
hills could no longer ce ympete with bet 
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ter favored regions, the upset to rural 
economy was not severe. Some plant 
ers and farm laborers moved to the port 
city or left the island, but others turned 
to cattle raising and sustenance farming. 
Within recent years, several urban fami- 
lies, unable to find employment, have 
taken small rural plots, where, in spite 
of climatic, topographic, and soil handi- 
caps, crops can be raised. The govern- 
ment is favoring this movement with 
a homestead plan, and has purchased a 
few hundred acres for distribution to 
the people. 


PoPULATION DECLINE, St. JOHN 


St. John, always entirely rural, has 
made the greatest proportional decline 
in total island population of any of the 
group (1835—2,475 people ; 1930 


people; decrease 1,710 or 70 per cent). 


765 


In 1835 St. John’s sugar production 
adequately supported the much larger 
population, but with the coming of com- 
petitive changes unfavorable to hoe cul- 
ture on the rugged upland, the industry 
rapidly decreased and most of those 
dependent upon it left the island. They 
had no port city with a_ significant 
shipping development and no local mar- 
ket for provision crops. Consequently, 
there was little to discourage emigration. 

The greatest decline took place be- 
tween 1835 and 1880, for by the latter 
year the census showed but 944 people on 
the isle. Since then there has been little 
In fact, of all the Virgins, St. 
John is the only one where resources, 


change. 
stage of industrial development, and 
number and type of population have 
reached a more or less stable equilibrium. 


POPULATION DECLINE, THE VIRGIN 
ISLANDS AS A GROUP 
With the exception of 1850 and 1860, 
the whole Virgin group declined in 
population at each succeeding census 


after 1835. This gives conclusive evi- 
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dence that the decrease is by no means 
peculiar to the United States ownership. 
Emigration began when high sugar 
profits became impossible on these mar- 


When 


smaller sugar acreage provided less work 


ginal cane producing islands. 


for the laborers, there were few chances 
in other local occupations. Cattle rais- 
ing and shipping gave scant encourage- 
No manufac- 
turing, no mineral industry, and no 
substitute plantation crop for sugar held 
back the worker when outside calls came 
for labor; and after the turn of the cen- 
tury the higher wages offered in con- 
tinental United States and in Caribbean 
fruit culture and petroleum exploitation 
accelerated an emigration already well 
started. 


ment for employment. 


Unlike the decrease under Danish con- 
trol, which numbered among its causes 
the increase of deaths over births, no por- 
tion of the loss under American owner- 
ship may be found in the vital statistics. 
The figures for the decade 1902 to 1911 
inclusive show an excess of 937 deaths 
over births. The total decrease in popu- 
lation for the ten years was 3,441, so that 
the high death rate accounted for more 


than one-fourth of the decline. This 
was under the Danish régime. In con- 


trast, the figures for fourteen years 
of United 1917 
1931 (Figure 10), give the birth rate 
a definite advantage over the death 
rate. 


States ownership, 


A most important factor accounting 
for the exodus under American owner- 
ship has been the ease with which Virgin 
Islanders gain residence in continental 
United States. Not only native Virgin 
[sland inhabitants, but those aliens who 
are legally resident as well have practi- 
cally unrestricted right of entrance to the 
United States mainland. 
lege, in view of the more profitable 


This privi- 


opportunities available on the continent 
during the first twelve years of Ameri- 


can control over the Virgins probably 
accounted for a large per cent of the 
northward movement. 

Until recently the school curriculum 
has influenced this movement to conti- 
nental United States through laying 
great emphasis upon clerical studies and 
almost none on agriculture, the major 
industry of the islands. 


It is easy to 
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FIGURE 10, 
improvement since the change of sovereignty 
from Denmark to the United States. In 1917, 
the last year of Danish ownership, the death rate 
was 41.5 per thousand, whereas in 1931 the rate 
was 20.4 per thousand. 


Health conditions have shown 


show a direct connection between the 
type of education given and a subsequent 
desire to ieave; for between 1921 and 
1928 nearly one-fourth of the pupils who 
vraduated from high school left their 
native land. 

There will likely be less emigration in 
the immediate future, for new emphasis 
on school work trends towards agricul- 
tural subjects and vocational training. 
Moreover, the world-wide depression al- 
lows little opportunity fora job to the 
emigrant. He cannot improve a bad 


situation by changing locations. How- 


POPULATION ADJUSTMENTS IN OUR VIRGIN ISLANDS 279 


ever, if the port activities of St. Thomas 
and the sugar business of St. Croix con 
tinue to decline, or even remain as they 
are, these islands have a surplus popula- 
tion. The grazing industry will not ab- 
sorb any of the excess, for it 1s an exten- 
sive type of occupation with small labor 
demands. At present it occupies eighty 
per cent of the land and employs but 
three per cent of the labor. Bay rum 
production, the only expanding manu- 
facturing business in St. Thomas in the 
last two decades, employs but seventeen 
people and further expansion offers little 
solution to unemployment. Fishing will 
require few additional workers, for there 
is no possibility for export, and local 
markets are often over-supplied. The 
attraction of a tourist industry would im- 


prove conditions by stimulating retail 
trade and increasing the demand for 
servants ; but world-wide depression and 
local handicaps inhibit a significant re- 
sort development at present. Hand- 
work industries may offer employment 
to some and the government homestead 
plan may aid. But regardless of the in- 
dustrial alternative chosen, government 
aid will probably continue as it has every 
year that the United States has owned 
the islands. ‘This monetary extension 
may postpone further population decline, 
but when outside areas again offer op- 
portunities for laborers, emigration 
from St. Croix and St. Thomas will, no 
doubt, continue until these islands strike 
a population balance in keeping with 
their resources. 








CITIES OF THE PUGET BASIN 


George 1. Renner 


HE Puget Basin exhibits the 

unusual phenomenon of numer- 

ous urban formations set in the 
midst of a well-nigh pioneer landscape. 
Sixteen of these possess a population of 
10,000 or more, four exceed 100,000, 
and one is approaching the half million 
mark. ‘Three of these cities are situ 
ated in British Columbia, two in Oregon, 
and eleven in Washington. ‘The fact 
the state of Washington contains only 
fifteen cities exceeding 10,000 in popu 
lation and that eleven of these lie in the 
Puget Basin, suggests that city produc 
ing factors are inherent in the natural 
environment of this region. 


THE PuGet BASIN 


The Puget Basin is one of the most 
sharply delimited natural regions in 
North America, and is possessed of 
marked geographic individuality. — It is 
a long trough-like lowland or intermon 
tane depression extending in a north 
south direction across western Washing 
ton. On the south it merges into the 
Willamette Valley of Oregon, while at 
its northern end in British Columbia it is 
submerged to form the large sound 
known as Georgia Strait. This region 
is distinctly peripheral as regards the 
remainder of the United States; from 
even adjacent areas it is relatively iso- 
lated by the Cascade Mountains. ‘The 
Puget Basin is approximately 300 miles 
long and varies from 40 to 75 miles in 
width. On the east it is confined by the 
Cascades, while on the west the Coast 
Ranges form a fairly continuous wall. 


AVENUES OF ACCESS 


Access to the Puget Basin may be had 


at ten points. One of the avenues of 


approach leads southward through the 
Willamette Valley and by way of Grants 
Pass to California. A second leads 
northward to Alaska through the Inside 
Passage. ‘Three provide access from 
the Pacific Ocean on the west, Grays 
Harbor and the Chehalis Valley, the 
Columbia Estuary, and the Strait of 
Juan de Fuca. From the east there are 
five approaches to the Basin: the Colum 
bia Gorge at the south, the Fraser Valley 
at the north, and Stevens Pass, Snoqual 
mie Pass, and Stampede Pass near the 
center. 


PuGET BASIN CITIES 


The following cities arranged in order 
of population magnitude according to 
the 15th Census, 1930, are located within 
the region : 


Vame Population 
Seat tle 366,000 
Portland 302,000 
Vancouver (B, ¢ 54,000 
Tacoma 107 00C 
Victoria 38,000 
Grays Harbor 36,000 
Bellingham $1,000 
Everett 31,000 
New Westminster 18,000 
Kelso-Longview 17,006 
Vancouver (Wn 16,000 
Centralia-Chehali 13,006 
Olympia 12,000 
Port Angele 10,000 
Bremerton 10,000 
Astoria 10,000 


CAUSES FOR THESE CITIES 


The existence of a city 1s always to be 


accounted for in terms of group adjust 
ments to the natural environment. — In 
some instances this adjustment 1s manu 
factural, in others saxicultural, and in 


still others agricultural, commercial, or 


of some other type. 

The cities of the Puget Basin are cer 
tainly not saxicultural, for the reason 
that there is a paucity of mineral re 
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sources other than low-grade bituminous 
coal. Neither are they manufactural 
cities. Indeed, the basic manufactories, 

iron and steel, textiles, machinery, and 
chemicals, are practically nonexistent. 
\Vaterpower resources are enormous but 
scantily developed. Forest and fishery 
resources are rapidly being depleted. 
Lumber milling and fish canning are 1m 
portant lines of manufacture, but they 
are centered mainly in semi-rural com 
munities and hence are not primarily 
responsible for these cities. 

Neither have the urban formations of 
the Basin developed as agricultural mar 
ket centers. The region is not funda 
It mani 
fests the drier phase of the ‘Temperate 


mentally suited to agriculture. 


Marine Climate, subject, however, to 
occasional short periods of continental 
ity. The natural vegetation is a heavy 
fir-hemlock-cedar forest, exceedingly 
difficult to clear. Soils in the main are 
immature gray-brownerths of low fer 
tility. As a consequence, agricultural 
development 1s not extensive. Rather 
it is centered on the small deltas and flood 
plains of such rivers as the Skagit, Nook 
sak, Cowlitz, Snohomish, and Puyallup 
The total agricultural activity of these 
few small districts is incapable of main 
taining market centers of any consider 
able size or number. Indeed, there are 
in the entire region less than 400,000 
people dwelling on farms and in towns 
of less than 1,000) population. One 
must conclude, therefore, that these 
cities are commercial in their ecology 
and that they have resulted from both 
regional and extra-regional adjustments 
In commerce. 

Commercial cities are invariably prod 
ucts of a complex factor of the natural 
environment, which is usually termed 
geographical location, and which = in 
cludes position, accessibility, and vicinal, 
as well as relative, elements. “The ex 


istence of commercial cities in the Puget 
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Basin is, therefore, very largely explain 
able in terms of the region's littoral p' SI 
tion and its access with respect to oceanic 
and continental trade routes. lad there 
here existed a single indentation of the 
coastline and but one major line of com 
munication with the interior it is logical 
to suppose that there would have re 
sulted a single urban agglomeration with 


a population of 1,571,000. This has 
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hiGURE 1. The Puget Basin and its cities. 
Shaded areas represent highland, usually ex 
ceeding one thousand feet in elevation. Size of 
dots is proportional to population of cities. 
\Mlajor commercial routes are indicated by broken 
lines 


not been the case, however, for the quali 
ties of relative location within the region 
have so operated as to disseminate this 


population into sixteen separate urban 
units. 


CITIES IN A LINE 


\ glance at the accompanying map 


serves to show that cleven of the sixteen 
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cities lie in paternoster fashion along the 
major or N-S axis of the Basin. This 
axis is truly a commercial artery, for 
it consists of railway and highway 
throughout its length and of navigable 
waterway through three-fourths of its 
length. So strategic is relative location 
upon this line, that no city exceeding 
40,000 has been able to develop within 
the region unless situated thereon. 


SEAWARD INGRESSIONAL CITIES 


Kach of the three seaward approaches 
to the Puget Basin supports an urban 
formation. Upon the estuary of the 
Columbia stands Astoria. In spite of 
Astoria being older than its neighbors, 
it is doomed to remain small in size, be- 
cause Portland, located nearly a hundred 
miles up the river, has, by dredging a 
channel to the ocean, become an inland 
seaport. 

At the inner end of Grays Harbor, 
which is in reality the estuary of the 
Chehalis River, lies the geographical city 
of Grays Harbor. This is functionally 
a unit but consists of the politically 
separate entities—Aberdeen, Hoquiam, 
Montesano, and Cosmopolis. 

The urban development on the Strait 
of Juan de Fuca is divided into Port 
Angeles on the American side and Vic- 
toria on the Canadian side of that 
approach to the Puget Basin. Port 
Angeles is a small city, but Victoria has 
attained considerable importance because 
it serves as a provincial capital and as the 
local metropolis of Vancouver Island. 


LANDWARD INGRESSIONAL CITIES 


Kach of the landward approaches to 
the Basin has, at least in part, created a 
city. At the points where the Fraser and 
the Columbia Rivers enter the region 
stand Vancouver and Portland respec- 
tively. Stevens Pass to all intents and 
purposes terminates in Everett, Snoqual- 
mie Pass ends at Seattle, and Stampede 


Pass at Tacoma. ‘These mountain-pass 
cities are displaced westward from a nor- 
mal piedmont position in order to be on 
the N-S axial route through the Basin. 

On the opposite side of the Cascade 
Mountains, the cities of Kamloops, 
Wenatchee, Ellensburg, Yakima, and 
The Dalles guard the eastern approaches 
to these five entrances to the Basin. Be- 
yond these, Calgary, Spokane, and Boise 
constitute an outer line of foci for trans- 
(ascadian trade. 


NODAL CITIES 


Although the majority of the cities of 
the Puget Basin lie along the N-S axial 
highway, not all points on this line are 
possessed of equal locational quality. 
Small towns and villages are situated at 
short intervals throughout its length, but 
only where strong nodality exists, have 
cities developed. 

Vancouver and Portland lie at either 
end of the Basin where the N-S axis is 
crossed by E-W lines of traffic. Ever- 
ett, Seattle, and Tacoma stand upon the 
intersections of the trans-Cascadian pass 
routes with the axial route. New West- 
minster and Vancouver, Washington, 
are river crossing towns. Kelso-Long- 
view is located upon the first great bend 
of the Columbia where traffic from the 
north first touches navigable water. 
Bellingham in somewhat similar fashion 
lies at the inner bend of the Juan de 
luca-Georgia Strait waterway and in 
addition is the first point from which 
northbound traffic may cut across to as- 
cend the Fraser Valley. In the south, 
Olympia stands at the extreme southern 
end of Puget Sound where southbound 
traffic cuts across to the Columbia Val- 
ley. Centralia-Chehalis lies upon the 
intersection of the N-S axial route with 
the E-W line of traffic which ascends the 
Chehalis Valley from Grays Harbor. 

All the cities of the Puget Basin ex- 
cept one, therefore, le upon the region's 


CITIES OF THE 


main axial route or on the approaches to 
it. The exception is Bremerton which 
is situated on the western shore of Puget 
Sound. Its importance, however, is due 
to artificial stimulation by shipyards and 
a naval repair station. 
THe Focar City 

In the geometric center of the Basin 
is Seattle. There are manifold disad- 
vantages for city growth in the site of 
Seattle, but its locus possesses many in- 
herent virtues, notably that of focality. 
(The morphology of a city results from 
a compromise between the character of 
its local site and the nature of its func- 
tional activities. In contrast to this, the 
specific situation of a city is the result of 
locus or relative location.) This city 
stands midway between the two great 
river valleys which enter the northern 
and southern ends of the Basin. It is 
the western terminus for Snoqualmie 
Pass which is by far the best of the passes 
More- 
over, it is so situated that traffic through 
all three of the trans-Cascadian passes 


through the Cascade Mountains. 


comes to a focus at its port. 

During commercially normal times, 
Seattle tends to grow very rapidly. Due 
to both its isthmian position and its cen- 
tral location upon the axial route, Seattle 
shows a marked tendency to expand by 
N-S attenuation. Already there exists 
an almost continuous line of suburban 
and highway-hamlet development south- 
ward to Tacoma and northward to Ever- 
ett. This suggests that there is here an 
incipient City of Puget Sound whose 
attenuated main street will ultimately 
occupy some 70 miles or more of the N-S 
axial highway. 

Although Seattle is now the commer- 
cial metropolis of the Basin, this need 
not necessarily remain the case. Sev- 
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eral projects and possible developments 
may alter the present ratio of locational 
values. 
Puget 


One of these is the proposed 
Sound-Grays Harbor Canal. 
This waterway when constructed will 
unquestionably modify the existing rela- 
tive importance of Seattle, Tacoma, 
Olympia, and the City of Grays Harbor. 
The opening of Cascade Pass between 
Lake Chelan and the Skagit Valley, or 
some equivalent northern route across 
the Cascade Mountains, might in similar 
manner have a bearing upon the relative 
importance of Everett, Bellingham, and 
Vancouver. 


ALTERNATIVE DEVELOPMENTS 


There is under way a giant reclama- 
tion project in the Columbia Basin. 
Whether this will contribute ultimately 
to the growth of Portland or Seattle is 
problematical. The proposal to canal- 
ize the Columbia River promises to 
bestow this immense hinterland upon 
Portland. ‘To offset this, Seattle, aided 
by ‘Tacoma, seeks to develop a low gra- 
dient all-weather route across the Cas- 
cades and to secure discriminatory rail 
rates from the interior. 

Lastly, it must be remembered that 
Portland draws in part its sustenance 
from the Willamette Lowland as well as 
from the Puget Basin. A dispropor- 
tionately large development of the for- 
mer region would result in added com- 
petitive strength for Portland. At all 
events, the most relentless commercial 
struggle of the next century in America 
will be waged between these two grow- 
Ing ports of the Northwest. The odds 
will attach in part to that city whose 
geographical location is superior, and in 
part to that city which can adjust itself 
most successfully to the extra-regional 
aspects of that location. 





HUEPAC: AN AGRICULTURAL VILLAGE 
OF SONORA, MEXICO * 


Leslie Ilewes 


UEPAC is 


central Sonora on the Sonora 


located in north 


Hlermo 
sillo, the capital of the state, lies to the 


River (Figure 1). 
southwest; Cananea, a copper-mining 
town, to the north; and Nacozari, an 
other copper center, to the northeast. 
\ll three are approximately one hundred 
miles by road from Huepac. Hermo 
sillo is a stop on the Sud-Pacifico de 
Mexico, and Cananea and Nacozari are 
railhead towns. Tluepac is on no rail 
way and has only the road, the old ca 
mino real. By the site of [luepac passed 
explorer, conqueror, and = missionary. 
Hfuepac, itself, was a Jesuit mission 
foundation. Now the occasional pas 
sage of an automobile gives only limited 
contact with the outside world, and 
Ifuepac remains a rather remote agri 
cultural village, depending chiefly upon 
its own fields and grazing lands. 


SITE 


The basic pattern of the general area 
is that of roughly parallel north-south 
valleys and ranges of the Basin and 
Range Province. Streams have begun 
the evacuation of the basin fill, leaving 
gravelly terraces above the alluvium of 
the flood plains Back of the terrace 
short, discon 
(Tag 


at some distance, rise 
nected, barren mountain ranges 
ure 2). 

The terrace on which Huepae is situ 
ated rises abruptly some fifty feet above 


the flood plain of the Sonora River, 


about on a bed of sand and gravel, about 
one-fourth mile wide on the average, be 
tween low cut banks, but occasionally 
floods cover most of the flood plain 
Iloods in summer are frequent; thos 
of winter are less frequent but more 
severe. In December, 1914, and again 
in September, 1926, floods, due to heavy 
rains in the headwaters, washed away 
crops, livestock, fences, and fertile agri 
cultural land, and deposited much sand 
and gravel on fields once valuable. A 
copy of an old map, in possession of the 
local government, indicates that before 
these floods to the south of TTuepae there 
was as much agricultural land west of 
Now there 1s 
very little agricultural land to the west 


the river as east of tt. 


of the river (Figure 3). 

The dominant vegetation of the area 
is alow monte, composed principally of 
scattered, thorny, leguminous bushe 


with small leaves. The cholla Copuntia 


fulgida) and palo verde (cercidium 
forreyvanunr), desert indicators, are pres 
ent The palo blanco (ipomea arbo 


rescens ), a steppe indicator in Sonora, 1 
absent. Grass is scanty. 

Q)n the basis of the vegetation the ch 
mate is classed as desert, a tame desert 
\urel Stein 


The rainfall régime resembles that of 


in the terminology of Sir 


outhern Arizona. Some rain. oceu 
both in summer and winter, convectional 
in summer, cyclonic in winter. Sum 
mers are hot but frosts occur as early a 


November and infrequently as late a 


which here has an altitude of nearly \pril, but are rarely severe enough to 
2,000 feet. Normally the river shift form ice in the irrigation ditche 
*Field work was done during the autumn of 1931 when the writer was with Dr. Carl Sauer as 


| ield Assistant from the University of ( al fornia 
the field and on original sheets of the census of May 


Phe statistics cited are based on the map made in 
15, 1930, and are far below the published figure 


The Huepac area is considered representative of north central Sonora, Mexico 
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Some snow falls on the nearby moun 
tains 


SETTLEMENTS 


The Municipio of Tluepac had, ac 
cording to the census of 1930, 1,136 
inhabitants. The concentration of 
population in agricultural villages is 
pronounced, but the few families living 
on the land evidently have been included 
in the figures for the villages.  Loeal 


census records give the following popu 
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Figure 1 Location of HLluepac, Sonora 


lation figures: Hluepac, 761; Ranehito 
de Huepac, 271; and El Ojo de Agua, 
56: cight ranchos totaling 48; total 
population of the municipio 1,136 In 
November, 1931 the population of the 
villages had been considerably increased 
by the return of laborers from the copper 
mines of Sonora and from the United 
States 

The inhabitants are Mexicans, 1. ¢., 
mestizos with varying amounts of In 
dian blood. There are no pure blood 
Indians left in the mumictpio but many 
appear to have a large percentage of 
Indian blood. 

The Pueblo of Tluepac is the largest 


village in the municipio. It oceupies a 


terrace overlooking the agricultural bot- 
tom lands, as is commonly true of the 
pueblos in the Valle de Sonora. Free- 
dom from floods, ease of defense, easy 
riddance of waste are advantages en 
joyed by the modern pueblos, as by the 
ancient Indian settlements. The gen 
eral flatness of the terrace has made pos- 
sible a quite regular street pattern (Fig 
ure 4). The streets are unpaved. 
Hlouses, flat-roofed, usually one story, 
of adobe, and windowless, present nearly 
continuous wall-like fronts directly on 
the streets. There are no front yards 
or lawns and but small stretches of side 
walk. Corral enclosures of adobe help 
to wall in the streets. In the outskirts, 
however, a wider spacing of houses and 
use of wire or brush fences for corrals 
There are 
few trees to enliven the prevailing earthy 
drabness. 


give a more open aspect. 


Near the center of the pueblo is the 
plain, unadorned plaza. About it lie 
some of the better houses. Here, too, 
is the old Jesuit mission church, deca 
dent, but still in use, and the local gov 
ernment building (ayuntamiento ). 

I’except for the tendency of the better 
houses to be located near the plaza and 
the more open buildings in the outskirts, 
there is no zonation. There is no com 
mereial core as there are only two small 
stores, in which the owners live, and 
these are located three blocks apart. In 
addition to the church, the government 
building, and two stores, there is a post 
office, school, blacksmith shop, tannery, 
and a flour mill in Eluepae. Of the 
buildings serving other purposes than 
dwellings only the church and the flour 
mill can be distinguished from. the 
dwellings. 

The houses of the village differ only 
With the ex 


ception of one house of brick, all are of 


in degree, not in kind. 


adobe. One story adobe houses, un 


plastered, varying in size, excellence, and 
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degree of repair, are most numerous. 
Some are little better than occupied 
ruins. Roofs of brush and dirt are 
characteristic. One hundred and sixty- 
six unplastered adobe houses were 
counted. In addition, there are twenty- 
six houses with plastered walls, light in 
color, a few with two stories. Half of 
these more pretentious houses are fall- 
ing into disrepair. 

Numerous ruined houses, sixty-nine, 
or over one-third as many as are capable 





FIGURE 2. 
Sonora River) of the Basin and Range Province. 


of habitation, suggest a former period 
The Revolution 
is blamed for the decline. 


of greater prosperity. 
Some four- 
teen foreigners, some with families, en- 
gaged in the mining business, lived in 
Huepac prior to 1910, it is said. Thes« 
and a number of well-to-do Mexicans 
have left the country. Also the Revolu- 
tion caused the loss of a considerable 
number of lives in the area. The re- 
pairing of new and ruined houses in the 
outskirts suggests that new houses have 
replaced the old ones there. 

There are about twenty-five auxiliary 
buildings, serving as kitchens, storage 
places, animal shelters, and three or four 
garages. They are small and poorly 
built, perhaps open at the side. 

A surprisingly large number of ani- 
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mals are kept in the village of Huepac. 
Cattle are most numerous but there are 
horses, mules, donkeys, and chickens, 
also. Many of the corrals occupy en- 
tire back yards (Figure 5) and are en- 
closed by adobe walls, barbed wire, or 
brush fences. Brush fences are found 
in the outer, poorer sections of the 
pueblo. A few sheds and some of the 
ruined houses serve as shelters, but in 
most cases there is no semblance of a 
shelter for the animals. 


The map of 


Sonora Valley landscape. Mountain and filled basin (fill now partially removed by the 
‘‘Monte’’ vegetation. 


the pueblo (Figure 4) shows how large 
a part of the village area is used for 
corrals. 

The pueblo contains very few gardens 
ororchards. There are only three small 
huertas containing citrus fruit trees 
and flowers. Huepac is probably near 
the limit of citrus fruit, for many 
Sonoran villages in areas less subject to 
frosts have orange, lemon, limon, and 
grapefruit trees in some number. 

The Ranchito de Huepac, a smaller 
village, a comisaria of Huepac, has a 
population somewhat less than half that 
of Huepac, but has about the same ap- 
pearance. It lies, however, not on the 
terrace, but at the base, with its fields on 
three sides. 


El Ojo de Agua, a congregacion, is 
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an old settlement, almost deserted until 
recent years. Now, however, a grow- 
ing number of agraristas are moving 
from Huepac to El Ojo de Agua in order 
to be near their fields, which lie to the 
north of the latter place. 
on land tenure. ) 


(See section 
As yet this growing 
village is no more than a loose grouping 
of houses along or near the camino real, 
occupying a slightly elevated extension 
of the terrace behind. The houses are 
of adobe and of brush and reeds. The 
largest building is an adobe school house 
which is being built with money collected 
from the agraristas of Huepae and El 
Ojo de Agua. 
in Sonora. 


There are few agraristas 


Some twenty families live in_ their 
fields (milpas) or along the camino real. 
Beside the houses permanently occupied, 
there are others in some of the fields 
smaller and ruder in construction, of 
brush, and corn stalks (Figure 6). 
These casitas or jacales are occupied 
temporarily during the seasons of plant- 
ing and harvesting. 

The total non-village population, in- 
cluding those living in milpas and along 
the camino real and on the several 
ranchos of the municipio is only about 
150. 


LAND TENURE 


The ejidos of | luepac occupy most of 
the municipio. These are, for our pur- 
poses, village lands as they are not en- 
closed and hence serve as public pasture 
and the source for fences, fuel, and 
building material. 

\long the river, on both sides, are the 
fields (milpas of the municipio, mostly 
small, and with the exception of the 
fields of the agraristas, all are privately 
owned. Incomplete local census  rec- 
ords indicate that the average property 
contains about fifteen acres. These 
lands have been worked for a very long 
time. Some of the best land is still 


known as the lands of the mission 
(Tierras de la Mision). 
The lands of the agraristas total about 
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Ficure 3.—Land Utilization in the Municipio 
of Huepac, Sonora. Legend: 


1. Riego 7. Grassy Tracts 


2. Semi-Riego 8. Monte 

3. Temporal 9. River brush 
4. Former Riego 10. Farm house 
5 


Limiting Acequia 11. Enclosure 

». Abandoned Acequia 12. Municipio Limit 
Areas 1, 2, and 3 compose the crop land, and the 
areas 7, 8, and 9 chiefly pasture land. 
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378 acres, including a small amount of 
pasture. These lands were taken by the 
government for the use of landless fam 
ilies of Huepac and El Ojo de Agua. 
ach agrarista has the use of three hee 
tares (7.4 acres) of land, for which he 
must give two sacos (1.72 bu.) of corn 
and two fanegas (5.17 bu.) of wheat 
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Ficure 4.— Pueblo of Huepac Legend 


1. Better class houses. Plastered adobe 
houses kept in repair. 

2. Other houses—unplastered adobe and 
some formerly of first class now falling 
into disrepair 

3. Ruined houses 

1. Auxiliary buildings, including animal 

shelters, storage, kitchens, and garages 

Corrals 


uw 


6. Huertas,. chiefly orange trees 
7. Adobe walls 
8. Fences of wire or brush. 


each year for the expenses of agrarismo, 
including the upkeep of fences and irri 
gation ditches. © Nowa school in El Ojo 
de Agua is being built by the agraristas. 
The agraristas are not the only landless 
of Huepac as incomplete local census 
figures indicate that over one-third of 
the properties are worked by renters. 
There are, in addition, a number of 
privately owned ranchos, most of which 
are at some distance from the pueblo. 
‘These are principally cattle ranches. 


[IRRIGATION AND TEMPORAL 


\n individual owning property along 
the river may dig an irrigation ditch 
(acequia) as he sees fit ; but most ditches 
serve a number of properties, and their 
use is regulated by commissioners. — By 
the use of pumps or permanent dams a 
larger area might be irrigated and a 
more uniform flow of water be main 
Accord 
ing to the presidente municipal, the cost 
of irrigation, including cleaning of the 


tained, but at increased cost. 


ditch and higher taxes, for a five hectare 
property would be about thirty-one and 
At the normal 
rate of exchange (par) this 1s about one 
dollar and forty cents per acre. 


one-half pesos per year. 


If local information is to be relied 
upon the amount of water available for 
irrigation is less than formerly. This 
explanation is given for the abandon 
ment of some formerly irrigated land. 

It is interesting to note that during 
the dry months of autumn and spring the 
Rio Sonora frequently is dry to the 
north of El Ojo de Agua, whereas scuth 
ward, due to welling up of water from 
below, there is always water in the river 
and water in the ditches, although some 
of the outer lands may suffer from water 
lurthermore, the land to the 
north of El Ojo de Agua suffers from 


scarcity, 


the fact that it lies at the end of an irri 
gation system that includes part of the 


lands of Banamichi. In some years no 


in 





Hurpac: AN AGRICULTURAI 





FIGURE 5 \ back-yard in Huepa¢ 
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The use of the back-yard as a corral is characteristic as is the 


drying of chile and tobacco on the back wall of the house 


water reaches these fields. ‘These lands 
are accordingly classified as semi-riego 
in contrast to the lands of dependable 
irrigation or pure riego. ‘The lands of 
the agraristas are included in the semi 
riego. 

\lthough irrigation is essential to in 
sure a crop, some farming is done with 
out. Lands dependent on the rainfall 
only are known as temporales. The 
temporales for the most part adjoin the 
riego lands on their upper margins, 
above the outer irrigation ditches. 
Several small temporales occupy canada 
mouths where the soil is sandy rather 
than gravelly and no well developed 
water courses exist. Some of the fem 
porales have only recently been cleared 
Since the destruction of much valuable 
land along the river by floods, some 
higher, drier lands have been cleared tor 
cultivation. There are also a few small 
temporales im distant canadas to th 


west. 


CROPS AND I TELDS 


Wheat, corn, beans, chile, sugar cane, 
and tobacco, arranged approximately in 
order of acreage are the most important 
crops. Wheat, introduced by the Jesuit 
mission fathers, may owe its present 1m 
portance to carly mission activity 


Since the expulsion of the few Chines: 


renters in the autumn of 1931, calabazas 
(chiefly squash) and watermelons are 
the only vegetables produced, other than 
a few onions and sweet potatoes. 
Hluepac is unlike many Sonora villages 
in having few citrus fruit trees. 

Double cropping of wheat and corn 
is common. Wheat, the most impor 
tant crop, is planted from October to 
January, grows during the cool winter, 
and is harvested about June, during rain 
less, warming weather. During the 
winter months there is sufficient water 
in most of the irrigation ditches, but 
some of the temporales depending only 
upon the light winter rainfall occasion 
ally produce good crops. Corn, which 
follows wheat on much of the land, is 
planted after wheat harvest in time to 
take advantage of the light rain and heat 
of summer. Corn, in turn, is harvested 
during the dry, cooling months of lat 
autumn in time to permit the planting 
of wheat on the same ground. Corn is 
more commonly grown without irriga 
tion than is wheat. 

Beans, quick growing and requiring 
little moisture, are most commonly 
grown during the dry spring and may 
he removed in time for corn to follow 

(hile, sugar cane, and tobacco, be 
cause of their long growing season, can 


not follow wheat in a double cropping 
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system. They are planted in February 
or March and harvested in November 
or early December. Although winter 
freezes are not severe enough to kill the 
cane it is ordinarily planted yearly be- 
cause of the better yields obtained. 
Huepac is near the northern limit of 
cane cultivation in the valley. 

Wheat and corn are grown in all por- 
tions of the agricultural lands of the 
municipio, although yields vary greatly. 
In the semi-riego, lands of undependable 
irrigation, north of El Ojo de Agua and 
in the tem porales corn and wheat, with a 
few spring beans, are the only crops. 
The concentrated, though light, summer 
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land. <Asthe villages are close to most of 
the fields, many of the villagers are con- 
tent to go there to work and return to the 
village at night. During the rush sea- 
sons of planting and harvesting some 
occupy rude houses or shelters (casitas 
or jacales) in the fields (Figure 6) in- 
stead of returning to the villages. This 
is the custom of a number of the agra- 
ristas who live in Huepac. Other agra- 
ristas have moved to El Ojo de Agua in 
order to be near their fields. 

Much hand labor is required in the 
fields. 


common piece of farm machinery. In 


The walking plow is the only 


spite of the small size of most of the 





FIGURE 6. 
during seasons requiring much work in the fields. 


rains make corn the most important crop 
raised without irrigation. 

Chile, cane, and tobacco are grown 
only in the pure riego. Certainty of 
water supply seems more necessary than 
good soil, for even sandy land in river- 
side fields may be planted to these crops 
while higher silts and loams are rarely 
used. 

Crops other than wheat, corn, and 
beans rarely if ever occupy an entire 
field, but are found interspersed in small, 
irregular patches among corn and other 
crops. An attempted self-sufficiency in 
the holdings has resulted in this patch- 
work. 


Only some twenty families live on the 


An agrarista in the field he works. 


On the left is a rude house that is occupied only 


holdings it is necessary to hire labor at 
harvest and other times. Donkeys are 
much more commonly used than wagons 
in bringing in the harvest. 

Little effort is made to keep up the 
fertility of the soil in spite of the heavy 
drain made on the land by frequent dou 
ble cropping. Pasturing of animals on 
the fields after harvest compensates in 
part 
and crop rotation. 


done. 


fertilization 
Some fallowing is 


for lack of artificial 


The yields are distinctly low for irri- 
agriculture. Wheat 


averages between 26 bushels per acre, 


gation probably 


the estimate for riego made by the 
presidente municipal, and 11.37 bushels, 
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the average of the census data for a poor 
year. Corn probably averages between 
15.5 bushels per acre, estimate of the 
presidente municipal, and 12.65 bushels, 
the average of the census data for a sub- 
normal year. 


SLENDER AGRICULTURAL 
‘The 


municipio is small. 


»ASE 

land in the 
Excluding only a 
few small outlying temporales, the total 


amount of crop 


acreage of crop land is 1,355 or about 
one acre per capita. Rego, land of de 
pendable irrigation, totals 769 acres; 
semi-riego, land of undependable irriga- 
tion, totals 517 acres; and temporal, crop 
land without irrigation, 69 acres. 
(ligures are based on computations 
made the field 
3).) 

Deposition of gravel and sand by 
floods has caused the abandonment of 
crop land, notably to the north of El Ojo 
de Agua and across the river from 
Huepac. 


from map (Figure 


A large tract of land opposite 
Huepac, undamaged by floods has been 
abandoned due to decreased supply of 
water for irrigation. Along the river 
between Huepac and Ranchito much of 
the abandoned river bed, now enclosed, 
is too sandy for crops. Grassy tracts, 
infrequently cultivated or abandoned, 
total 596 acres. 

Although Huepac probably has suf- 
fered more from flood damage than the 
average Sonora village, it is typical of 
the average in its slender agricultural 
base. 

In spite of the limited amount of crop 
land and the low yields the municipio is 
practically self-sufficient in agriculture 
Self- 
sufficiency is made possible by the prac- 


and has small surpluses at times. 


tice of double cropping much of the land, 
thus increasing its productivity, by the 
fact that domestic animals consume only 
a small share of the crops, and by the 
low standard of living. 
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STOCK RAISING 
Grazing is the only use made of most 
of the land in the municipio. The dry 
monte, with but little grass, makes poor 
Wells, and dams 


furnish water for the animals, but on 


pasture. arroyos, 
some ranchos water is scarce, partic- 
ularly so in the spring months. In 
animals die 
pasturage and lack of water. 
According to the presidente munict- 
pal, there are some twenty ranchos in the 
municipio. On the ranchos, cattle, of 


some years from poor 


nondescript type, are most numerous. 
The quality 1s being improved by the use 
of some Hereford and Shorthorn bulls. 

Livestock not the 
They are found in the villages 
and on the agricultural properties in sur- 


are confined to 


ranchos. 
prisingly large numbers. <A great ma- 
jority of the families in Huepac keep 
livestock, chiefly cattle. Sixteen small 
agricultural holdings, for which there 
are local census figures available, con- 
taining a total of about 302.5 acres, had 
in 1930 a total of 345 cattle, 166 horses, 
42 asses, and 22 mules. The animals of 
the village and of the agricultural hold- 
ings spend most of the time on the un- 
enclosed monte and river brush of the 
village land (ejidos). Animals belong 
ing to the occupants of the enclosed fields 
graze on the idle land and after the har- 
vest are put on the producing fields. 
The horses, asses, and mules are used 
draft. 
cheese, and meat for local consumption, 


for The cattle provide milk, 
and for shipment, principally to Cananea 
and Nacozari. Cattle are normally the 
most valuable export of the municipio. 


SIGNIFICANCE OF MINING 
Prior to the Revolution the Huepac 
area had some importance in mining. 
Some fourteen foreigners, in the mining 
business, some with families, lived in 
Hluepac. With the Revolution they 


left. The most important mine in the 
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municipio, the Washington mine which 
produced copper and other metals, was 
i/. 


been no mining. 


closed in Since then there has 

The mines of Cananea and of Naco- 
zari furnished ready markets for pas- 
toral and agricultural products from the 
Valle de including 
Hluepac, until the low price for copper 


Sonora pueblos, 
forced a shut-down a few years ago. 
Now. those The 
laborers from the mines have drifted 


markets are closed. 


home, swelling the village populations. 
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Wild fruits, such 
as the pitahaya and tuna, are gathered. 
In central Sonora the wheat tortilla re- 
places the food. 
Beans, cheese, and dried meat are com 


are local products. 


corm as principal 
mon fare, also. 

‘Tobacco is home grown and prepared 
at home. Adobe bricks, hides, tanned 
in the local tannery, and frequently made 
into homemade shoes, brush for fences, 
firewood, and building material are local 
pre ducts. 

Clothing, a minimum of house fur 





FIGURE 7. 


ECONOMY 


Hluepac is primarily an agricultural 
village. Most of those who live in it 
depend directly on the soil for their sup- 
port either as owners, renters, laborers, 
or agraristas whom the government per- 
mits the use of land. 

The pueblo is largely self-sufficient. 
Most of the food is produced and pre 
pared in the area. Wheat from the 
local fields is ground in the flour mill. 
Penoche, a candy-like cake of brown 
sugar, 1s prepared from the juice pressed 
from cane by means of animal power in 
several small countryside mills. Corn, 
beans, chile (Figure 5) calabazas, and 
watermelons 


are prepared at home. 


Meat, milk, cheese, chickens, and eggs 


Temporary dam of brush and dirt at head of irrigation ditch. 


nishings, petroleum products for the few 
auto trucks and gasoline pumps, and a 
few potatoes, produced at Cananea by 
Chinese are among the products brought 
in from the outside. 

In return, cattle are driven to the min- 
ing towns of Cananea and Nacozari, and 
cheese, dry meat, and small agricultural 
surpluses are normally trucked there. 
Since the shutdown of the mines Hermo- 
sillo is the chief, though small, market 
for agricultural produce. 

The closing of its most important 
markets and the return of a consider- 
able number of miners have destroyed 
Huepac’s prosperity, but no great hard- 
ships have resulted, for Huepac is pri- 
marily a self-sufficient village, furnish- 
ing most of its own simple requirements. 








DISTRIBUTION OF DEERFIELD RIVER POWER 
A. K. Botts 


NDUSTRIAL activity is, directly 
and indirectly, the major factor 
determining the consumption of 
A high 
degree of industrial activity influences 
consumption directly by utilizing elec- 


electrical energy in any region. 


tricity as a motive power in industrial 
Indirectly, it affects con- 
sumption by causing large population 
concentrations that use electricity exten 
sively for 


| rOoCesses. 


domestic, and 


municipal, 
transportation purposes. 
Although 


setts 


northwestern Massachu 
Vermont 


extensive, well-developed hydroelectric 


and southern 


possess 
resources, the region consumes little 
power. Deerfield valley possesses nei- 
ther extensive industrial development 
nor large population centers. There- 
fore it must go beyond its own limits to 
seck markets for its leading commodity, 
hy droelectric power. 


DISTRIBUTION OF MARKET AREAS 


The accompanying map (Figure 1), 
by showing the distribution of wage 
earners in manufactures in principal 
cities, indicates clearly the chief market 
areas for New England electricity. The 
Deerfield River region, shaded, contains 
no large consuming center. 
est market 


The near- 
are North 
Northampton, and Pittsfield. The two 
largest cities in the valley are Greenfield, 
population 15,500, and Shelburne Falls, 
population 2,500. 


cities Adams, 


IXstimates, based on statistics pub- 
lished by Western Massachusetts Com- 
panies, indicate an average annual pro- 
duction of power in Deerfield Valley of 
460,000,000 kw. hr. of which not more 
than 20,000,000 kw. hr. 
locally. 


are consumed 
Thus fully 95% of the product 
is available for export. 





HoLpDING COMPANY TERRITORIES 


Figure 2, the territories 
served with electricity at retail by vart- 
ous holding companies in 1930 and 1919, 
indicates that the two companies con- 
trolling the output of Deerfield Valley 
serve principally western and central 
Massachusetts and Rhode Island. It 
must not be thought, however, that the 
market for Deerfield power is limited to 


showing 


the areas thus designated or that the two 
areas specified are mutually exclusive. 
There is a great deal of interchange 
among all the companies with the result 
that power generated in a Deerfield 
plant may be sold in any part of southern 
New England. 


DEERFIELD VALLEY AS AN ELECTRICITY 
CONSUMER 


Fully one-third of the Deerfield region 
is without electric service (igure 2) ; 
of the remainder more than half 1s sup 
plied by Western Massachusetts Com- 
panies. The rest 1s divided among sev- 
eral independent companies and one 
municipal distributor. 

The major consuming area, the most 
densely populated part of the valley, is 
served by Western Massachusetts Com 
panies. That association owes its mar- 
ket domination in this region to the early 
activities of the Greenfield Electric Light 
and Power Company. The first hydro- 
electric development on Deerfield River 
was undertaken in 1904 by the Green- 
field Company. After absorbing all of 
the market in the town of Greenfield the 
company extended its market area by ex- 
panding into the neighboring territories 
to the west of Greenfield until it con 
trolled most of the towns and villages of 


the lower Deerfield Valley. When the 
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Greenfield Power and Light Company 
associated itself with the Turners Falls 
Company and later, through that con- 
cern, with Western Massachusetts Com- 
panies, her market territory became the 
heritage of the larger organizations. 
Most of the electricity consumed in this 
market territory is supplied by the 
Gardners Falls plant located on Deerfield 
River a short distance down stream from 
Shelburne Falls, Massachusetts; but at 
times of particularly low water, current 
is imported from other parts of the 
Western Massachusetts System. 

The other company, The New Eng- 
land Power Association, with its seven 
plants on Deerfield River produces al- 
most exclusively for export. Except- 
ing the limited domestic and small indus- 
try demands of the upper part of the 
valley, the chief market for ““New Eng- 
land power” within the valley is at 
Hoosac Tunnel. That tunnel, owned 
and operated by the Boston and Maine 
Railroad, is electrified. All of its cur- 
rent is generated at Number Five Sta- 
tion, the lowest unit in the upstream 
group of plants (see Economic GEoG- 
RAPHY, Vol. 11, No. 1, January, 1935). 
That station has special facilities to meet 
the requirements of the Hoosac Tunnel 
market. Attached to each turbine shaft 
are two generators instead of one as is 
the common arrangement. One of each 
pair is a 25-cycle generator and the other 
a 60-cycle unit. The 25-cycle gener- 
ators operate only when power is needed 
at Hoosac Tunnel. ‘The 60-cycle gener- 
ators produce power to enter the trans- 
mission lines of the system at times when 
no power is needed at Hoosac Tunnel. 


FRANKLIN COUNTY AS A MARKET 

Deerfield Valley occupies the western 
half of Franklin County, Massachusetts. 
That county, and Barnstable, are the 
only two counties in Massachusetts not 


represented by a single dot on the map 
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of wage earners in Massachusetts (lig 
ure 1). Although Franklin County 
contains some important manufacturing 
establishments and towns, its capacity 
to consume electricity is slight by com- 
parison with its capacity to produce 
hydroelectricity. 


WESTERN MASSACHUSETTS AS A 
MARKET 

Western Massachusetts provides a 
much more flourishing market for elec 
tric energy than either Deerfield Valley 
or Franklin County. But, as a conse- 
quence of the distribution of holding 
company spheres of influence, much of 
the power generated in Deerfield Valley 
is excluded from the western 
chusetts market area. 


Massa- 
A comparison of 
figures 1 and 2 indicates that the in- 
dustrially important parts of western 
Massachusetts are served by Western 
Massachusetts Companies. Since the 
Gardners Falls plant is the only Deer- 
field development belonging to Western 
Massachusetts Companies, it is apparent 
that only a small portion of Deerfield 
power can depend on western Massachu- 
setts industries for a regular market. 
As a of interchange, 
large blocks of Deerfield power are, on 


consequence 


occasion, consumed in such places as 
Northampton, Holyoke, Chicopee, and 
Springfield, but cannot 
rightly be considered an important part 
of the present market area for Deerfield 
power. However, if 


these cities 


western Massa- 
chusetts continues to grow industrially 
during the next two decades, as some 
carefully made economic surveys indi- 
cate it may, the region will likely provide 
a market for a larger percentage of the 
power developed on Deerfield River. 


New ENGLAND MARKETS 


The market area for the New England 
Power Association includes practically 
all of central Massachusetts, much of 
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Name 
Searsburg 
Harriman 
Sherman 
Number Five 
Number Four 
Number Three 
Gardners Falls 
Number Two 


eastern Massachusetts, most of 


rABLE | 

DEERFIELD VALLEY HYDROELECTRIC STATIONS 
First 

Location Owned hy Operated 
Upstream N.E.P.A. 1922 
Upstream N.E.P.A. 1924 
Upstream N.E.P.A 1926 
Upstream N.E.P.A 1915 
Shelburne Falls N.E.P.A 1912 
Shelburne Falls N.E.P.A 1912 
Shelburne Falls W.M.C.( 1904 
Shelburne Falls N.E.P.A 1912 


Rhode 


295 
Head Capacity 

in Feet H.P Ku 
250 6.700 4.700 
390 60,000 45,000 
80 8,600 6,000 
240 20,400 15,000 
64 9,000 7,000 
66 9,000 7,000 
37 5,300 4,000 
60 9,000 7,000 


Island, and a small section of Connecti- 
cut (Figure 2). ‘These areas embrace 
several of the most important manufac- 
The 
heart of the New England Power Asso- 
clation 


turing sections of New England. 
system—its dispatching head- 
quarters—1is located at Millbury, a few 
of Worcester. The two 
main transmission outlets of Deerfield 
Valley lead straight to Millbury, the one 
Station in southern 
Vermont, and the other from Number 
live through the Shelburne Falls group 


mules south 


from Harriman 


of stations. From the dispatching sta- 
tion at Milbury the Deerfield power may 
be distributed to any locality within the 
market area of the New England Power 
Association. 
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(Connecticut, as a whole, is well sup- 
plied with hydro- and steam-electric 
plants and imports electricity only to 
meet unusual load conditions or to take 
advantage of favorable price factors. 

Northern New England as a present 
and potential market for power is unim- 
portant. The possibility of Deerfield 
power entering that region is remote. 
That is particularly true of the state of 
Maine where the export of power is pro- 
hibited by law, and interconnections and 
interchange are consequently hampered. 

It appears that the major market, both 
present and future, for Deerfield power 
lies in central Massachusetts. =A minor 
market exists in Rhode Island and east 
New 


competition with steam power 1s acute. 


ern Kngland, but in these areas 


i 
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The southern part of Deerfield River Valley is outlined in the northwestern part of Massachusetts. 
Reproduced from ‘ New England's Prospect: 1933,’ American Geographical Society Special Publi 
cation No. 16, New York 
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Because of the distance from Deerfield 
Valley, transmission loss is high. Con- 


sequently local seaboard plants, re- 
quiring only short distance transmission, 
offer keen competition to the distant 
hydroelectric plants (Figure 3). How- 
ever, Deerfield power developments are 
provided with an adequate, well estab- 


lished, and growing market. 


STRUCTURE OF THE POWER MARKET 


As the Deerfield 
power is quite typical of the entire south- 


market area for 
ern New England industrial area, an 
understanding of the structure of that 
market can best be obtained by studying 
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crease in kilowatt hour consumption 
took place in the domestic service cate- 
gory which consumed 432,000,000 kw. 
hr. more in 1932 than in 1927, 

The changes in the relative impor- 
tance of these consuming groups 1s more 
clearly appreciated by a comparison of 
the percentage columns in Table II. 
Here we see that, compared with the 
total sales, industrial use of electricity 
has decreased from 73% to 67%. But 
losses in industrial consumption have 
been more than compensated by increas- 
ing consumption in the domestic service 
field. 
spectacular change, although its impor- 


l-arm service has made the most 


TABLE II 


CURRENT SOLD, TO ULTIMATE CONSUMERS ONLY, 


1927 AND 1932 


Total sales 
Industrial sales 
Wholesale 
Retail 
Domestic service 
Municipal street lighting 
Farm service 


Street and interurban railways 


BY CLASS OF SERVICE, ALL ESTABLISHMENTS, NEW ENGLAND, 
In Millions of Kw. Hr Per Cent of Total 
1927 1932 1927 1932 
3,956 4,487 
2,956 3,025 73.39 67 .12 
2,176 ? 340) 54.73 52.00 
737 685 18 66 es 32) 
576 1,018 14.72 22 .45 
150 186 3.96 4 16 
3.9 26.7 0 07 0.58 
176 4.53 5 69 
124 ? 3.33 


Undistributed by class of service 


the nature of the general power situation 
in southern New England. 

Table Il shows the chief groups of 
consumers within the New England 
market. 
this 


table is the consistent growth of the mar- 


The most assuring feature of 


ket through a period of general depres 
All but the 


items, where comparison is_ possible, 


sion in industry. one of 
show appreciable increases in consump 
tion of electricenergy. The total indus- 
trial sales show the least gain, and the 
retail industrial group (small light and 
power consumers), shows an actual de- 
crease in consumption amounting to ap 
proximately 50,000,000 kw. hr. Al 
though total industrial sales show a 
slight gain, the importance of that group 
relative to the total consumption has de 
in- 


clined considerably. The largest 


tance as an electricity consumer is still 
insignificant. arm consumption in- 
creased more than sixfold during the six 
year period under consideration. 
rABLE IIl 
DISTRIBUTION OF DIRECT SALES OF NEW ENGLAND POWER 
ASSOCIATION BY CLASS OF SERVICE, 1929 AND 1932 
Percent of Total Direct Sales 
1929 1932 
Total direct sales, millions of kw. hr 980 1,616 
Industrial sale 74 00°; 66 70% 
Domestic sales 10.30 18 20 
Municipal service 3 55 414 
Electric railways 10. 7¢ 3 66 
Other direct sales 1 03 3 72 
Used by company 42 3 58 
The ranks and trends of items in 


Table [IIT showing distribution of direct 
sales of electricity by the New 


Power 


England 
Association exhibit a_ striking 
similarity to those of Table I]. On the 
basis of these tables it appears that the 
distribution of market by class of con- 
sumer for New England Power Asso 
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ciation, and thus for Deerfield power, is 
very much like the distribution of New 
England. 


THe INDUSTRIAL MARKET WHOLESALE 
AND RETAIL 


In statistical classifications the indus- 
trial consumers are subdivided into two 
groups: The wholesale consumer who 
purchases large blocks of electric energy 
for industrial purposes, and the retail 
consumer who buys power 1n_ small 
quantity for the same purpose. ‘These 
customers comprise a high percentage of 
the manufacturing institutions of New 
England. Originatly all of New Eng- 
land’s industries of that class were run 
With the invention 
and improvement of steam engines the 


by water wheels. 


newer establishments adopted steam as 
aprime mover. ‘Then, when electrically 
generated power was made available, 
another shift set in. Because electricity 
can be used so conveniently in small as 
well as in large units of power, most of 
the new and remodelled establishments 
are adopting electric motors as_ their 
The table 


summarizes the nature and extent 


prime movers. following 
of 
these changes: 

each of the three older types of prime 
movers declined considerably in rated 
capacity. ‘That decline was offset by an 
increase in the number of motors oper 


ated on purchased power. These mo 
tors are the prime movers using much 
of the power sold to the wholesale and 
retail industrial consumers. 


In addition to increased capacity of 
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motors operated by purchased power 
there has likewise been an increase in the 
rated capacity of motors operated by 
owned power. Such power is generated 
by the manufacturing institution using 
it, and although it does not directly affect 
the general electric market it does repre- 
sent growth in the use of electricity. 
Between 1923 and 1929 the rated capac- 
ity of such motors increased 21%. 


DOMESTIC AND RURAL SERVICE 


‘There are three ways in which the 
domestic use of electricity can be ex- 
panded. The companies can extend the 
service into new territories with the con- 
struction of lines. 
‘They can add new customers to existing 
lines. 


new distribution 
Or they can encourage wider use 
of electricity within the home. Of the 
three, the first two require the greatest 
investment the involved. 
llowever, the Importance of those two 


by company 
methods of increasing the sale of elec- 
tricity 1s suggested in the accomplish- 
ments of New England’s largest power 
company between the years 1927 and 
1933. In the latter year they served 
$109,620 domestic customers, whereas in 
1927 their total in that class of service 
was 131,417. 

‘The most effective way to achieve a 
greater consumption of electricity within 
the home or on the farm is by the intro 
duction of new electrical appliances. 
IXvery time a householder installs a new 
radio, electric range, washing machine, 
milking machine, motor, or minor ap- 
pliance he automatically creates a de- 


TABLE IV 
Typ e Prime Movers Usep In NEW ENGLAND INDUSTRY, 1923 AND 1929 
1923 1929 
Rated + of Total Rate ; of Total 
Capac H.P. Used Capacity H.P. Used 
H.P in M H.P in Mfg 
Steam eng nd turl 1,778,000 12 80 1,680,000 36. 50 
Internal combustion vit 46,000 :. ES 35,000 75 
Water wheels 761,000 18 33 742,000 15 50 
Mo perated | yure ised powe 1,565,000 $7 14 ? 228,000 47 25 


4,150,000 


4,685,000 
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mand for more electricity. The impor- Much effort has been expended in re- 
tance of increasing consumption per cent years in extending electrical service 
customer is illustrated by the following into rural areas. In fact that type of 
table : service has exhibited the greatest growth 
chai ss of any in recent summaries. In spite 
DomEstTiC ENERGY USE OF THE WoRCESTER ELECTRIC of phenomenal growth, rural customers 


eee remain one of New England's least im 
‘ni : INe “ngs S leas 
Kw. Hr. Sales Per Customer Per Year Compared with the 5 
Same Items for New England and the United States 


portant consumers in point volume. 


Worcester Electric lverage for iverage for 
Year Light Company New England United State a a ee ee 
1925 cae con ro MUNICIPAL STREET LIGHTING 
1926 316 335 452 _ ; ; : 
1927 326 371 473 Municipal street lighting has, from 
1928 373 422 507 ° . 
1929 405 168 547 the Start ot electrical development, been 










NEW ENGLAND 


Territories Served with Electricity at Retail by 
Various Holding Company Systems, December 1, 1930 
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Territories Served with Electricity at Retail by 
Various Holding Company: Systema, 1919 
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FiGURE 2..-New England territories served with electricity at retail by various holding company 
systems, December 1, 1930 and 1919, Deerfield River Valley is outlined on the 1930 map. The 
two companies securing some of their power from Deerfield River are indicated with arrows 

Key: A. and 1. Towns with no electric service; B. and 2. Towns served by independent com 
panies; C. and 3. Towns served by municipal concerns; D. and 4. Towns served by Boston Edison 
Company; E. Middle West Utilities; F. New England Water, Light, and Power Associates; G. West 
ern Massachusetts Companies; H. Central Public Service; I. Public Utilities Consolidated Corpora 
tion; J. Hydro-Electric Development Syndicate; K. Connecticut Power Company; L. Eastern States 
Public Service Corporation; M. New England Power Association; N. Eastern Utilities Associates; O. 
Electric Utilities of the White Mountains; P. Colonial Utilities; Q. Cities Service Company; R. Tenney 
Properties; S. Utilities Power and Light Corporation; T. Tri-Utilities Corporation; U. Eastern Gas 
and Fuel Associates; V. Associated Gas and Electric System; W. United Gas and Improvement Com 
pany; 5. Boston Edison, 1909; 6. Turners Falls Power and Electric Company; 7. New England 
Power Association; 8. Massachusetts Lighting Companies; 9. Commonwealth Gas and Electric 
Companies; 10. Central Massachusetts Light and Power Companies; 11. Northern Boston Lighting 
Properties; 12. Central Electric Trustees of Massachusetts; 13. Cambridge Electric Securities Com 
pany; 14. Boston Electric Associates Keproduced from ‘‘ New England’s Prospect: 1933,"" Ameri 
can Geographical Society Special Publication No. 16, New York 
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an important direct or indirect function 
of electric companies. The first major 
order supplied by the Greenfield Electric 
Light and Power Company was an order 
to light the streets of Greenfield. That 
company gradually expanded into the sur- 
rounding villages and towns by first se- 
curing street lighting contracts and then 
developing the other branches of service. 


In similar manner but on a much 
larger scale this street lighting history 
has been reenacted throughout New 


england, usually promoted by private 
electricity producers as was the case at 
Greenfield, but, ina few cases, promoted 
by the municipalities themselves. To 
New England power producers today, 
municipal service represents less than 
5% of the electricity sold. In spite ot 
declining relative importance, municipal 
street lighting service continues to grow 
in actual volume of sales. In 1927 the 
average New England municipality con- 
sumed 121.9 million kw. hr. of electric- 
itv. The mu- 
nicipality, because of greater average 
size, used 281 million. 


average Massachusetts 
The total reve- 
nue accruing to power companies from 
municipal New England 
1927 to $8,338,000, of 
which Massachusetts towns and cities 
paid $4,933,000. 


service in 
amounted in 


By far the greatest amount of munici- 
pally consumed electricity in New Eng- 
land is produced commercially. Even 
in some cases where the municipality 
owns its own distribution and service 
system it purchases electricity in bulk 

Of New 
output of 
statistics 


from a commercial concern. 
Kngland’s total generated 
1927, indicate 
that only 1.9% was generated in munict- 
pal plants. 


electricity in 


STREET AND INTERURBAN RAILWAYS 


The type of service is another source 
of revenue for electric power companies. 
\Ithough the future stability of the mar 
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ket is threatened by widespread use of 
gasoline buses, its present position among 
the group of consumers is prominent. 
The average New England customer in 
this class consumes electric energy in 
larger blocks than any other class of 
user. In 1927 hypothetical average 
street and interurban railway in New 
England consumed 3,403,389 kw. hr. of 
electric energy. The closest ce ympetitor, 


municipal — street consumed 


121,949 kw. hr. per average consumer. 


lighting, 


UNDISTRIBUTED CLASS OF SERVICE 


‘This designation represents power re- 
p' irted as sold by various producers who 
for different reasons did not indicate the 
class of market into which the energy 
entered. 


PRIME Movers SUPPLYING NEW 
ENGLAND POWER 


In industry that device which pro- 
duces the primary power ts referred to as 
the prime mover. This device, be it 
water turbine, steam engine, steam tur- 
bine, or internal combustion engine, may 
deliver its power directly to the machines 
or it may run an electric generator. 
electric generators may be operated by 
any of the four types of prime movers, 
but by far the largest number are moti- 
vated by steam turbines and hydro 
turbines (Figure 3). 

\ccording to the United States census 
statistics of manufacture for 1932 the 
number of power producing establish- 
ments in New England has decreased in 
recent years. Hlowever, with one ex- 
ception, the rated capacity of prime 
movers has shown considerable gain. 
The one prime mover reporting de- 
creased capacity is the steam engine, but 
its total loss is more than made up by 
the increased capacity of the more effi- 
cient steam turbine. The internal com- 
the 
greatest percentage increase, but its total 


bustion engine has experienced 





300 ECONOMIC ( 


rated capacity is still of slight impor- 
tance to industry in general. 

The competition for the power market 
of New England is a competition be 
tween steam turbines and hydro tur 
bines, a competition between coal and 


water. 





FIGURE 3 fhe Narrayansett Electric Light 
ing Company’s plant in Providence, Rhode 
Island, is a unit of New England Power Associa 
tion System. Tide water location makes the 


securing and handling of fuel relatively cheap and 


easy, thus providing abundant, economical 


power to complement and compete with the 
hydro-electric power produced inland Cour 
tesy of the New England Power Association 
PABLE VI 
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‘Table VI indicates that in New Eng 
land electrical establishments, fuel equip 
ment, with 74.9% of the total rated 
capacity, produced only 56.5% of the 
current generated in 1933. The hydro 
electric equipment possessing — only 
25.1% of the rated capacity ord rated 
13.7% of the electricity produced. “The 
anomaly, or difference between rated 


capacity as per 


ated 


cent of} total and yener 
current a total 


dto 18.69 


pe! cent a] 


dgmotunt 


‘The chief reason for the existence of 
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the anomalies lies in the comparative 
costs of producing electricity in the es 
tablished — plants the 
When, during slack periods, the demand 


serving area. 
for power is low, it becomes necessary 
for the operating companies to shut 
Natu 


rally they shut down the plants most 


down part of their equipment. 
costly to operate. Asa rule, the steam 
plants are the ones idled during: slack 
periods because their banked fires repre 
sent large savings in fuel costs as well as 
in maintenance 


considerable reduction 


expense. 


PowrER Pro 
DUCTION FACILITIES OF NEW ENGLAND 


ECONOMIC STRUCTURE OI 


In order to maintain a high degree of 
industrialization in New England it 1s 
essential that an adequate, economical 
The factor 
of abundant water-power figured largely 


power supply be available. 


in New England's early rise to indus 
trial prominence, for several decades 
after 1880 water power lapsed in signifi 
cance, but abundant, cheap coal, easily 
inported, permitted industry to prosper 
‘The power situation of the last few de 
ades has experienced pronounced im 
provement. Largely as a result of de 
velopments in the electrical industries, 
water power has been enabled to regain 
much of its lost importance 
of the 
New 


Water power again figures a 


Today it 


eenerates two-filth electrical 


energy consumed in lneland 
a domi 
nant factor in the stability of New Eng 
land’ 

One of the most striking trends in the 
thr 


Oures 


industry 


present development 1s tendency to 


change from. private of steam 
and water power, generate d within indi 
vidual manufacturing establishments, to 
the use of purchased cleetrical energy 
provided by power compani Paral 
leling this trend, a definite type of power 
company organization has evolved, ex 


emplificd by the concentration of sepa 
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rate power units within central supply 
systems which serve the industrial users 
of a wide area. 


POWER TRANSMISSION 


The process employed in transporting 
electrical energy from its point of origin 
to its point of consumption is referred 
to ordinarily as electrical transmission, 
and is achieved by the use of high-volt- 
age power lines. 

The task of delivering the energy 
from the generator to the consumer em- 
braces three distinct steps and involves 
the use of three sets of devices or ap- 
paratus. before the energy is placed on 
the line its voltage must be “stepped-up” 
to the pressure required by the line over 
which it is to be transmitted. The 
“step-up” process is achieved by sending 
the electricity through a “step-up” trans- 
former. The the actual 
transmission of the energy, requires the 


next step, 
provision of towers or poles, wires, insu- 
lators, lightning protection, and ground 
protection forthe line. The last step in- 
cludes the various processes involved in 
delivering the electrical energy by means 
of a series of “step-down” transformers 
and distribution lines from the transmis- 
sion line to the ultimate consumers. 


POWER AS A COMMODITY IN TRADE 


Power, as a commodity in trade, is 
affected by factors of geography and 
economics in a manner similar to other 
commodities. It must, other things be- 
ing equal, be generated in those localities 
where the requisite raw materials can be 
gathered together and processed most 
cheaply. 

Extensive, economical power produc- 
tion is dependent upon the presence, near 
at hand, of a large market for “raw” 
energy. Of all commodities, none is 
more perishable than electric energy. If 
it is not used, practically at the instant of 


lor all 


its generation, it is lost forever. 


ECONOMIC (GEOGRAPHY 


practical purposes electricity cannot be 
transmitted economically more than 
three hundred miles, and in addition, 
power, to be successful as a commodity 
in trade, must be able to displace ‘“home- 
made” energy in the market area. 
VARIATIONS IN LOADS 

Practically every industry and every 
community has its own distinctive type 
of load curve. The nature of the varia- 
tions depends upon a multitude of fac- 
tors. In industry the nature and extent 
of use made of electricity and the hours 
of operation are the principal factors 
involved. For communities, the num- 
ber and type of industries, the presence 
or absence of street railways, the amount 
of street lighting, and the extent and 
nature of domestic consumption all influ- 
ence the normal load curve. 


POWER DISPATCHING 


The task of coordinating supply and 
demand for power within the area served 
by a given power company and the task 
of redirecting the incoming power to the 
circuits where it is needed are designated 
by the term “dispatching.” The power 
dispatcher is the active authority at all 
times in determining which stations shall 
be in operation, to what extent they shall 
operate, and the destination of the gener- 
ated output. His 
based upon a knowledge of load require- 
ments of the market area, in whole and 
in part, for any specific time or period of 
time. He, 
available sources of power and the com- 
parative power production costs at all 
sources during any given period of time. 


determinations are 


furthermore, knows the 


AVAILABLE SOURCES OF POWER 


As far as the dispatcher for the New 


England Power Association is con- 


cerned, there are frequently three sources 
from which he can draw power or among 


which he must choose the most economi- 
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cal. There are the hydroelectric plants 
of northwestern Massachusetts and the 
upper Connecticut River Valley; there 
are the steam electric stations in Provi- 
dence, Rhode Island, and in Lawrence, 
Lowell, Worcester, Uxbridge, and Fall 
River, Massachusetts ; and there are the 
that fre- 
quently have large blocks of power to 


large neighboring systems 
sell for a few hours at a price lower than 
it can be generated on the New England 
Company's system. 


INTERCONNECTIONS 


By interconnection is meant the physi- 
cal connection of two transmission sys- 
tems to each other in such a way as to 
permit the delivery and measurement of 
electric energy in either direction be- 
tween the two systems. Interconnec- 
tions, in general, are of two not entirely 
distinct types: interconnection to pro- 
vide centralized production, and inter- 
connection for mutual aid. 

Interconnections to provide central- 
ized production has for its object the 
tying together of many small isolated 
and scattered plants and through such 
interconnections to make a network that 
will permit the substitution of single or 
more efficient generating sources for the 
many scattered and isolated plants. 
terconnection 


In- 
for mutual aid is a late 
development between systems that are 
normally completely independent; and 
its primary objects are to dispose of sur- 
plus power, one system to another, and 
to provide for mutual aid in times of 
emergency. Figure 4 shows clearly the 
growth and present-day importance of 
power line interconnections in New Eng- 
land. In New England's 


power system may be considered as one 


general, 


single, great, minutely integrated unit. 


SUMMARY 


As Deerfield Valley contains no major 
industrial area the market for electricity 
within that region is distinctly limited 
and falls far short of the electrical out- 
put of the hydro plants on the river. 
Consequently there is a huge surplus of 
energy available for export to markets 
in the more highly industrialized parts 
of New England. It is estimated that 
well over 95% of the electricity gener- 
ated in Deerfield Valley must seek a 
market outside the valley of its ori- 
gin. 

Because of the intricate network of 
transmission lines over which the elec- 
tricity goes to its market it is practically 
impossible to determine the exact desti- 
nation of any power entering the system 
Most 
of the Deerfield power enters the system 
by way of the central substation at Muill- 
bury, Massachusetts. 


over an average period of time. 


rom there it is 
dispatched to those parts of the system 
where its service is required. 

In the open power market of New 
England, Deerfield power, as well as all 
other hydroelectric power, meets both 
the competition and complement of 
steam generated electricity. Steam 
power, generated with coal as a fuel, is 
produced cheaply along the New Eng- 
land seaboard and at inland points with 
favorable freight rates. 

In conclusion, Deerfield River Valley, 
since earliest settlement a considerable 
producer of power, has entered upon the 
modern phase of its power development. 


In its new situation it constitutes a rela- 
tively small unit of a large and well es- 
tablished system which, in turn, is but 
a section of the greater New England 
network of power systems. 








THE COAL RESOURCES OF CHINA 
W. Belden and M. Salter 


like actual extent and distribu 
tion of coal reserves in China isa 
considerable 


matter of contro- 


versy. The accompanying maps present 
graphically the most recent statistical in- 
formation available. Figure 1 has been 
based upon the estimates of W. H. Wong 
inthe China Year Book for 1933, and he 
considers his statistics to be the most 
accurate available. Figure 2 has been 
constructed on the basis of known pro- 
ducing areas listed in the Commercial 
Gazetteer of China, in which the major 
producing mines are located by latitude 
and and their 


longitude production 


stated. Year Books and other available 
sources of reference supplemented these 
data. ‘The two maps show the marked 
disparity between reserves and produc 
tion due to a combination of circum 
stances that has limited development 
(Table 1). 

Coal is widely distributed throughout 
the country, and, in addition to the strik- 
ing concentration in the Shansi-Shensi 
areca, many regions have at least an ade 
quate supply for local needs (Figure 1 ). 
In the outlying provinces of Sinkiang, 
Tsing Hlai, and Kansu, reserves are 
known to exist, but no data regarding 
their actual locations are available; con 
sequently, no attempt has been made to 
locate these on the map. In the south 
ern provinces of China proper, coal out 
crops promiscuously along the flanks of 
This facilitates local 
Wong states that: “It 1s 
difficult to go a distance of fifty miles 


Yunnan 


the mountains 
production. 
without 


anywhere in seeing 


some outcropping coal and in Iu 
kien it is so plentiful that even the poor 
est people keep their fires lighted day and 


night, as rekindling is found to be mors 


Of the deposits in North- 
the Shansi-Shensi 


expensive.” 
ern China, those of 
region are by far the largest, although at 
the present time production is limited to 
such an extent that they are of little more 
The 


with 


than local importance (ligure 2). 
Kailan area, on the other hand, 
much smaller reserves, is of great signifi 
cance, owing to its more favorable loca 
tion for exploitation and marketing. 

coal reserves in Man 
chukuo vary between 2,711,000,000 
metric tons and 4,804,000,000 metric 
China, as a_ whole, 
approximately 248,287,000,000 metric 
The disparity between the re 


Estimates of 


tons. possesses 
tons. 
sources of the two countries despite the 
conflicting data regarding Manchukuo, 


is apparent (Table 1). Most of the 


TABLE 1 
COAL RESOURCES OF CHINA * 

Millions cf 

Province Metri Tons 
Heilungkiang 1,017 
Kirin 1,143 
Liaoning 1,436 
Jehol 614 
Chahar 904 
iyuatr 417 
127,127 
Hopei 3,071 
tung 1,639 
Honan 6,624 
er 71,950 
Hupeh 140 
\niliwe $4) 
kK v 969 
(hekiang 101 
I ingsu 217 
Hunar 1,000 
ZA wal 9,874 
Yunnatr 1.627 
hKwe W 1 19 
hukien 00 
Kwangtung $21 
Kwat i sO0) 
| ( 6,000 
6.000 

I j 


* China Year Book, 19 


known deposits in Manchukuo le along 
the flanks of the various ranges of the 
Changpait Mountains, often as tsolated 


deposits in very rugged country, and are, 
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therefore, in many instances, relatively 
inaccessible. “The most important pro 
ducing area is the Japanese operated 
lushun-Penhsihu-Yentai _ field, 
provides 80 per cent of the total Man 
chukuo production, and the bulk of the 
In 1931, of a total produc 
tion of 9,000,000 tons, this field pro 
7. 200,000 tons. 


cant, but relatively untouched deposits, 


which 


CX rt coal. 


duced Other signifi 
are found in the Muling-Mishan district 
of Central Kirin, the Hokang area of 
Heilungkiang, and the Peipiao district 








| 
| 
| , % 
ed : ‘ = fen" | 
a | 
— C ¢ Cys | 
FIGURE 1 The coal resources of China as of 
1931, each dot representing 100,000,000 tons 


The Shansi-Shensi area boasts the greatest con 
centration of though many outlying 
an adequate supply for 


resources 


regions have at least 


local needs 


en Jehol. 


coal is low grade and unsuitable for 


Unfortunately, much of the 


coking; hence its industrial uses are 


somewhat restricted. The Kailan and 
Penhsihu coals, being of a superior qual 
itv, make hard coke, and are in demand 
for industrial and naval purposes. Sat 
isfactory coke can be made from the 
leushun coal only when it 1s blended with 
such as that obtained from the 
Penhsihu field 


Both bituminous and anthracite coals 


a typ 


are found throughout the Shansi-Shensi 
area, but, as has already been noted, pro 
duction there is very limited. Rugged 
topography and inadequate transporta 
tion facilities restrict mining operations, 


and make the reserves of little value, at 
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present, to the industrial centers on the 
In addition much of the 
coal, particularly in the North Loess 


coastal plain. 


Highlands, is beyond recoverable depth. 
Although the Shansi-Shensi region is 
traversed by the Hwang-Ho River, navi 
gation difficulties along this sector pre- 
clude its extensive use as a commercial 
highway. ‘The only railroad into the 
region is that which connects Peiping 
with Taiyuanfu, but the cost of shipping 
coal by this medium is prohibitive. In 
addition to these unfavorable conditions, 
internal political instability has materi- 
Most of 
the mines are located in the densely popu 


ally deterred mining interests. 


lated valley of the Fen River, and on 
the eastern and southern fringes of the 
region adjacent to the North China Plain 
(ligure 2). 

The helds 
more favorably located and have ade 


lushun and Kailan are 
quate means of transportation close at 
hand. \ South Man 


churia Railway, which provides direct 


branch of the 


communication with the major indus 
trial centers, and with the ports of Dairen 
and Antung, serves the Fushun area. 
The Kailan field extends along the coast 
within easy reach of Tientsin, the chiet 
port of the North China Plain. 
this 


lor 


reason, it has an assured bunker 
trade, and, of late, considerable coastal 
shipments are being made through the 
ice-free port of Chingwangtao. 
Geological and structural conditions 
in China are not generally favorable to 
nuning he coal, for the most part, 
lies in strata that have been faulted and 
disturbed by igneous intrusions. In 
particular areas, accumulations of water 
in cavernous limestone, folded into and 
over the coal seams, cause frequent flood 
ingsoft mine workings. Away fromthe 
definite fault planes, roof and floor con 
ditions are not generally bad, but it 1s 
nnpossible to drive large rooms because 


timber is both scarce and expensive. In 
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general, therefore, mines are small, and 
primitive methods are employed to a con- 
siderable extent. In fact, the native 
nines, or those operated by old methods, 
produce one quarter of the total output 
of China. 

Of the 48 modern mines, those with 
Chinese capital produce about 33 per cent 
of the total, while those with Japanese 
and British capital produce 30 per cent 
and 11 per cent of the total, respectively 


(Table 2). The Kailan and Fushun 
TABLE 2 
COAL PRODUCTION OF CHINA * 

Province Metric Ton 
Liaoning 7,698,000 
Kirin 580,000 
Heilungkiang 230,000 
Hopei 7,660,024 
Shansi 2,266,337 
Shantung 2,093,772 
Honan 1,844,739 
Shensi 227,278 
Hunan 926,000 
Szechwan 658,100 
Kiangsi 463,144 
Anhwei 276,003 
Hupeh 275,500 
Kwangtung 220,900 
Chekiang 234,641 
Yunnan 91,155 
K weichow 118,577 
Kiangsu 108,338 
Jehol 703,144 
Chahar 114,500 
Suiyuan 91,200 
Ninghsia 5,068 
Others 350,000 

Total . 27,244,673 


* China Year Book, 1933. 


fields both employ modern methods. 
The 
great open pit, started seven years ago, is 
now 200 feet deep. 


The open cut at Fushun is unique. 


Two small cuts, 
three perpendicular shafts, and five in- 
clined shafts, also work in connection 
with this mine. 

The superior quality of the Shantung 
coal and accessibility of the area have 
also encouraged modern methods of ex- 
ploitation. The Chung Hsin colliery at 
‘Tsao Chwang served as a model colliery 
for other mining enterprises. Perma- 
nent employees receive a monthly wage 
of from $7.50 to $58.00 (mex. ). 


lies are paid about thirty cents a day, 


Coo- 


which, because of the extremely low 
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standard of living, enables them to sup- 
port a family (Table 3). 





FIGURE 2. 
as of 1931, each dot representing 100,000 tons 
production and the triangles indicating inde- 


The coal-producing areas of China 


terminate production. Compare with Figure 1 
and note the marked disparity between reserves 
and productions. 


TABLE 3 
LABOR CONDITIONS IN CHINESE MINES * 


Total Average Tons Production per 


Mines Labor Wage Capita Miner 
Mulin (Kirin 2,200 $1.20 0.44 0 62 
Yentai (Liaoning 1,400 0.53 0.55 0.85 
Fushun 52,000 0.46 0.56 1.90 


Kailan (Hopei) 

Chinghsing (Shantung 

Luta 

Peipiao (Jehol) 

Average of 24 counties, 
mostly North China 0.60 0.43 0.80 
* China Year Book, 1933 


32,500 0.52 0.52 0 85 
5,285 0.58 0.47 0.65 
5,219 0.40 0.36 0.60 
3,800 0.55 0.45 0.60 


The total number of mine workers in 
the whole country, including the laborers 
in the small native mines, has been esti- 
mated at approximately 200,000. ‘This 
would give a daily production of 0.35 
tons per man, making the annual pro- 
duction of coal per capita of labor about 
126 tons, as compared to the 200 tons per 
capita labor production in Belgium, 225 
tons in England, and 688 tons in the 
United States. 

The effective development and utiliza- 
tion of China’s vast coal resources 
depend primarily upon: (1) the develop- 
ment of adequate transportation facili- 


) 


ties, (2) internal 


political stability, and a stable currency, 


the establishment of 


(3) increased industrial development, 
and (4) adequate supplies of skilled 
labor and capital. 


ECONOMIC GEOGRAPHY OF BULGARIA 
Joseph S. Roucek 


ULGARIA, the Scotland of 
Kastern Europe, as it has been 


called, is one of the youngest na- 


tions in Europe. Like other Balkan 
states, Bulgaria was under Turkish 


domination for some five hundred years, 
regaining its 1878. 


Thus it is only fifty-five years since Bul- 


independence in 


garia regained her right to lead a state 
life independent from Turkey. During 
the last fifteen years, Bulgaria has waged 
three unsuccessful wars; has lost tens of 
thousands of workers on the battlefield ; 
has spent a large part of her wealth for 
war; has been compelled to support in- 
valids, orphans, and widows; has ceded 
territories to neighbors ; and has been 
forced by the treaties to pay reparations 
and add to this 
hackere und, the effects of the present 


indemnities. If we 


world-wide depression, it is understand 
able that Bulgaria’s economic situation 
is not an enviable one, in spite of her 
enormous economic resources and the 
hard-working peasantry. 


(GEOGRAPHICAL BACKGROUND 


Bulgaria is a continental country with 
a temperate climate characterized by in 
sufficient, irregular rainfall in eycles of 
The tem 
perature varies within a small compass, 
a variability which induces the develop 
ment of varying cultures. 


years, seasons, and districts. 


Bulgaria is 


more mountainous than Roumania. 


Genuine plains occupy a little less than 
one-third of the area. The major part 
of the plains country lies in northern 
Bulgaria, the Danube tableland; the re 
mainder consists of the Ztara Zagora 
Plain and the Maritza Valley south of 
the Balkan Ridge. The area which may 
be regarded as agricultural (below 500 


meters ) occupies about two-thirds of the 
country. Arable land occupies only a 
third of the total area. 

One may distinguish six main types 
of soil: (1) brown, slightly podzolized 
woodland soil; (2) ash-grey, podzolized 
exposed woodland soil; (3) light brown, 
heath soil; (4) dark loam; (5) light 
grey, and red loam; and (6) argillaceous 
mountain soil. These types cover Bul- 
garia in belts both wide and narrow 
which extend from east to west. 
Through these, in the form of narrow 
strips, parallel or crosswise, are the soils 
of river alluvium, and through these in 
small regions are the soils of other types. 


\GRICULTURAL POPULATION 


Agriculture and the cultivation of cat- 
tle form the principal bases of the eco- 
nomic life of Bulgaria, while mineral 
resources, industry, commerce, and com- 
munication occupy a secondary position. 
Dr. J. S. Molloff of the University of 
Sofia shows in his discussion of “Bul- 
garian Agriculture” (in O. S. Morgan, 
Kd., Agricultural Systems of Middle 
ISurope, New York, The Macmillan Co., 
1933, p. 48) that of the working popula- 
tion in 1920 74.9% engaged in farming, 
leaving for all other productive occupa- 
tions approximately 25%. If the data 
on occupation are divided on the basis of 
those actively engaged in work, the ex- 
tractive producers constituted 81.32% 
of the working population in that year. 
Compared with agriculture, other occu- 
pations engage insignificant numbers of 
the people who live, for the most part, in 
self-supporting homes based upon the 
tillage of the soil. There is a tendency, 
it is true, to a slow increase in the ratio 
of the urban population, but agriculture 
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FIGURE 1. 


(SEOGRAPHY 


BULGARIA 


MINERALIZED AREAS 


-™ PRINCIPAL RAILROADS 





The best utilization of the varied and extensive mineral resources of Bulgaria awaits 


the expansion of its railway system; but unfortunately many of its mineral deposits are of low grade 
and require more capital and technological skill in their utilization than Bulgaria possesses at the 


present time. 


remains the most important occupation 
for the greatest part of the Bulgarian 
nation. 

According to the census of December 
31, 1920, the people, occupied and un- 
occupied, subsisting from agriculture 
may be distributed as follows: 


Farming 3,523,992 
Vine Growing 19,218 
Gardening 21,900 
Forestry 16,072 
Bee-keeping and sericulture 786 
Hunting 208 


Thus a relatively small percentage of 
the population engages in viticulture, 
gardening, forestry, etc., while the great- 
est proportion occupies itself with the 
The fact that so 
small a proportion of the farms special- 


growing of crops. 


ize in vine growing, vegetable growing, 


stock raising, etc., is a very important 


characteristic of the Bulgarian agricul- 
ture. 

These figures, of course, may be re- 
lated to the extent of the geographical 
area, Which is 39,825 square miles, or 
approximately as large as the state of 
Ohio. In 1920 there were 4,846,971 
inhabitants which gave a density of 
121.7 per square mile ; in 1930, the popu- 
lation had 5,944,000, or 
142.5 inhabitants per square mile. 
Thus, in one decade, 1920—1930, the 


increased by 


increased to 


J 


Bulgarian population 
1,097,029 persons, an average yearly in- 
crease of 109,702 people. The increase 
is due partly to Bulgarian refugees from 
Turkey and Greece, but the fact remains 
that, according to Dr. Molloff, ‘‘the 
population of the country has increased 
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faster than the arable land, the per capita 
area is diminishing, and the number of 
workers per 100 hectares is increasing.” 


LAND UTILIZATION 


One of the most important facts con 
cerning the agricultural production is 
that Bulgaria is a country of small land 
holdings. The official statistics of 1926 
show clearly that the largest group is 
represented by the holdings of 10—20 
decares, 20—30 


decares, 10 or less, and 30—40 classes. 


followed closely by 
These four groups include a little more 
than 45% of the farm holdings of the 
kingdom. 

The landholders (large 
and small), during 1926, was 734,191 
distributed as follows: 


number of 


Number of Number 

St a6 Farm Landholder c Decares Owned 
Under 10 decares 86,323 11.8 429,153 4 0.9 
10— 20 decares 90,418 12.3 1,326,784 3.8 
0— 30 88,064 12.0 2,166,102 .2 48 
30— 40 81,150 11.1 2,808,066 .2 4.8 
40— 50 72,011 9 8 3,211,065 .2 wun 
50-100 206,557 28.1 14,561,172 .2 32 6 
100-150 68,724 9.4 8,260,854 5 18.5 
150-200 23,281 i. 2,976,963 .9 8 9 
200-300 12,897 1 3,035,302 6.8 
300 upwards 4.766 0.6 4,924,404 .6 11.0 
Total 734,191 100.0 44,699 870 ? 190.0 


FIGURE 
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From the above it will be seen that the 
largest landholders are those with about 
60 decares. These lands are, however, 
cut up into small straggling patches, 
often a distance apart. At the end of 
1929 these fields represented 13,829,930 
separate lots, or an average of 15 lots of 
helds per landholder. 

If expressed in acres, 45% of the 
holdings are less than 10 acres in area, 
and only 0.6% of the total farm holdings 
exceed 74.0 acres (that 1s, 300 decares ). 
The peasants work 80.6% of their own 
land; 13.3% operate on their own and 
rented land (the rented land comprising 
more than one-half of the cultivated 
land); 3.5% cultivate their own and 
rented land (the latter including less 
than one-half of the cultivated land). 
Only 2.6% spend their time exclusively 
upon rented land. As in other 
central European and Balkan countries, 
the holdings are divided into small and 


most 


scattered fields, which, consequently, re 
sults in the use of small implements and 
which precludes the use of heavy ma 


chinery. Since the war we can observe 





2.—The chief contribution which the modest, picturesque Bulgarian peasant makes to 


the joy and gayety of the world is the delightful attar of roses, distilled from the soft, golden-colored 
rose-oil expressed from the blossoms that grow so well among the Bulgarian hills. 
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an increase in the percentage of the cul- 
tivated areas, which in 1929 comprised 
39.32% of the total land. 
sists of pastures, forests, and wholly un- 
productive soil, which like the forest land 


occupies over 2 


The rest con- 


5% of the total country. 
Of the total cultivated area in 1929 the 
tilled land took 89.41%, and land 
other purposes (such as meadows, vine- 


for 


yards, orchards, mulberry trees, rose 
But 
it is interesting that the latter portion, 


gardens, etc.) comprised 20.59% 


despite the small acreage, plays a very 
important role in the gross income of 
Bulgarian agriculture. 

An outstanding characteristic of the 
Bulgarian agriculture is that cereals oc- 
cupy the largest part of the total area of 
tilled land (an average for the last ten 
years being roughly 70%). Next, in 
order of importance, follow the group 
of fodder plants and temporary mead- 
ows, the leguminous group, and, finally, 
the vegetables. We can observe, also, 
that with the increase of the sown land 
there has been an increase in such inten- 
sive crops as oleiferous and industrial 
plants, potatoes, melons, etc. As far as 
the total average cereal production is 
concerned, the most important crops 
such as, wheat, corn, rye, and barley 
show in reality an increase, although this 
does not keep pace with the increase in 
population. The smaller surpluses in 
cereal production, after the war, resulted 
in the tremendous decrease in the post- 
war cereal exports. Compared with 
other small European countries, Bul- 
garia has the lowest average yields in 
cereal production, in spite of favorable 
growing conditions. 

Although the area planted with oleif- 
erous industrial plants is relatively very 
small (3.93% in 1928) it includes crops 
which play the most important role in 
the export trade of the country. lor 
example, in some years tobacco com- 
prises 38% of the total export. 
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l‘ollowing are the average figures for 
the area planted in 1926-1930 and 1931: 


Hectares Planted Area 
1926-30 1931 

Wheat 1,114.527 1,199 324 
Rye 210.392 241.675 
Various 98 435 102 973 
Barley 238 975 245 657 
Oats 135.713 119 485 
Maize 685 O57 678 359 
Rice 7.418 5.779 
Tobacco 29 550 30 986 
Sugarbeet 18.772 30 986 
Sunflower 50. 166 95.250 
Sesame 5 851 7.170 
Cotton 4 903 5 297 
Flax 249 712 
Jute 3 844 3.744 
Lentils 67 491 Figures 
Vineyards 89 575 not yet 
Orchards 17.721 available 
Rose gardens 5 920 


AGRICULTURAL PRODUCTION 


The Danube level and especially the 
areas of Stara Zagora, Bourgas, and 
Plovdiv in the plain of south Bulgaria 
comprise the chief wheat-producing re- 
gions; the largest yield comes from the 
southern plains and the Danube levels. 
The loss of Dobruja, Bulgaria’s most 
important surplus region, to Rumania 
resulted in large decreases in exports of 
wheat from Bulgaria. 

Maize fields form only about one- 
fourth of the land under cereals ; never- 
theless, maize is quite as important as 
wheat in the northern plain and the high 
plateau of Sofia. It provides the food 
for the horned beasts, and supplies the 
straw stalks used as fuel for the peasant 


homes. Moreover, the peasants can 
sow secondary crops such as haricots, 
potatoes, and pumpkins among the 


maize, thereby augmenting their supply 
of food. 
grows on the plains of the northeast, be- 


Most of the Bulgarian barley 


ing used mostly for fodder purposes, for 
the manufacture of beer, for the distilla- 
tion of alcohol, and for the preparation 
of pearl barley. Oats cultivated 
mostly in the mountainous parts, around 
Kustendil Sofia. grows 
mainly in the regions of Philippopolis 
and Tatar-Pazarjik, and to a smaller 
extent in the neighborhood of Nevrokop. 


are 


and Rice 
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Rye which is less valuable appears in 
mountainous districts. 

Industrial plants (chiefly tobacco, 
rape, sunflower, linseed, poppies, cotton, 
hemp, and sugar beet) occupy an in- 
creasingly important position in Bul- 
garian agriculture. Whereas the area 
under cereals has shown only a slight 
tendency in recent years to increase over 
pre-War areas, that devoted to oil-bear- 
ing and industrial plants has nearly 
doubled, while the production has in- 
creased sixfold. 

The production of tobacco is now 
about four times as great as before the 
World War, and it has become the most 
valuable of all Bulgarian exports. 
Over 11% of the state’s budget was re- 
ceived from taxation of the tobacco in- 
dustry in 1928, although the manufac- 
ture is in its infancy. One of the pe- 
culiarities of the Bulgarian tobaccos is 
that the medium types contain more 
nicotine and are especially adaptable for 
countries in which cigars are being re- 
placed by cigarettes; the high qualities 
of the small leaf tobaccos, which Bul- 
garia cultivates to a large extent, and 
which include the Macedonian tobacco 
(Nevrokop and Doumaya) and the Bul- 
garian “Djebel,” are very suitable for 
mixing or blending with the more ordi- 
nary tobaccos. The best tobacco plant 
is grown in the tobacco-growing districts 
of Xanthi, Kushu-Kavak, 
Iegri-Dere, Dari-Dere, Sheih Jumaia, 
Gorna-Jumaia, Nevrokop, Petrich, Mel- 
nik, and some others which 


Kirdjali, 


were ac- 
quired by the Treaty of Bucharest of 
1913. Although the Treaty of Neuilly 
gave Xanthi to Bulgaria re- 
tained the important area of the Arda 


trom 


(Gsreece, 


Basin, stretching Oratkeui to 
Pashmakli. 

One may divide the numerous varie- 
ties of tobacco into two main groups 
based upon the method of manipulation : 
“Basma,”” i.e., ‘Bashi- 


pressed, and 
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The latter consist 
of leaves which, after having been dried, 


baali,”’ i.e., tied head. 


are arranged in bundles of from twenty 
to twenty-five with their stalks tied to- 
gether. The former comprise leaves, 


not necessarily separated from one an- 





The manufacture of the attar of 


FIGURE 3. 
roses requires considerable technological equip- 


ment and training. The distillation of the solu- 
tion derived from the roses demands careful 
attention to details of temperature and time. 


other, pressed into bundles (The Near 
East Year Book, 1931-32, p- ZORX: 
Jebel” tobacco is a generic term applied 
to the tobacco grown in the districts of 
Kgri-Dere, 
and 
fields situated at the foot of mountains 
“Jebel” 


The communi- 


Kirdjali, Kushu-Kavak, 


Dari-Dere, Sheih-Jumaia, other 


(i.e., Rhodope, ete. ; means 
mountain in Turkish). 
ties of Gorna-Jumaia, Doupnitza, Phi- 
lippopolis, Melnik, and Petrich form the 
nucleus of the tobacco industry. Ger- 
many is the greatest consumer of Bul- 
then Poland, 


france, Czechoslovakia, Italy, Austria, 


garian tobacco ; follow 
Belgium, Egypt, and Hungary. 

The present situation is not favor- 
The marked decline in demand, 
particularly for the better qualities, to- 


able. 
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gether with generally lower prices and 
marketing difficulties in central Europe 
are combined with the factor of competi- 
tion from other countries, particularly 
Greece and Turkey. Furthermore, the 
tobacco crisis, which has been more or 
less acute since 1923, may be attributed 
in part to loss of territory, to general 
lack of capital, and, consequently, to 
diminished power. The 
government endeavored to adopt helpful 
1930, the authorities 
greatly reduced tobacco growing in the 
northern part where the product is of 
poor quality; it reduced, and in some 


purchasing 


measures: in 


cases suppressed, exportation taxes; it 
formed a fund for the encouragement of 
the industry; and it arranged contracts 
of sale with groups of financiers and 
with foreign countries. 

Rose culture is a Bulgarian national 
pride. Bulgaria has been favored by 
Providence with the largest and most 
favorable spot in the world for this 
queen of flowers. Roses are cultivated 
in one special district, which consists of 
the two valleys of Tundja and Strema, 
with Kazanlik and Karlovo as their cen- 
tral towns. ‘The districts extend along 
a portion of the southern slopes of the 
Balkan Mountains, comprising in them- 
selves the whole branch range of Sredna- 
Gora ( Middle Mountain), which shoots 
out of the Balkan Mountains and forms 
one of the main arms. The best known 
of the oil-bearing varieties, the “Rosa 
damascena” (the 
semi-double light red rose, having from 


damask rose), is a 
thirty to thirty-six petals, and possessing 
an extremely strong fragrance. ‘Rose 
moschata”’ (musk rose) is snow-white. 
It yields less attar, and lacks the rich 
scent of the damask rose. There are 
now in the rose district, which is about 
one hundred miles in length and thirty 
miles in width, one hundred and forty 
villages more or less wholly engaged in 
the industry, and about 15,400 acres of 
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rose gardens. The distilling process in 
the same district takes care of about five- 
It takes 


thirty damask roses to make one drop of 


sixths of the entire rose cré )p. 


rose oil, and one hundred and eighty 


pounds, or 32 


O00 roses, to make one 
The chief im- 
porters are trance, the United States, 
England, Germany, and Switzerland. 
This product ranks fourth (following 


ounce of attar of roses. 


cereals, tobacco, and eggs) in Bulgaria's 
export trade. At the present, this pe- 
culiarly Bulgarian industry is feeling the 
full effects of the world economic de- 
pression and practically no demand for 
rose oil exists at present. 

The following table shows the de- 
velopment of the rose culture, the pro- 
duction of flowers, and its product 
(attar of rose) from 1903 to the end of 
1930. 


lrea Production of Flower \itar of Rose Oil 
Planted in Kilogram in Muscal 
Vear Decare 
Ave. per Per 
Total Decare Total Decare 
1903 59,705 6 133,026,000 232.9 847,972 15.20 
1905 73,0421 13,394,661 190 4 894,464 12.71 
1910 76,055 4 10,400,235 143.1 606,261 & 34 
1915 86,889 12,682,239 154.7 771,108 9 41 
1916 89,288 .7 11,436,030 132.1 705,775 8 20 
1917 89,641 4 11,733,821 135.5 681,706 7.90 
1918 84,277 .8 8,278,252 101.7 499,743 6.14 
1919 70,909 5,236,604 78 315,259 4 64 
1920 63,567 5,442,711 89 340,551 5.57 
1923 45,605 4 5,190,768 116 8 282,496 6.36 
1925 51,552 .6 6,815,523 132 178,708 
1930 65,462 7,587,102 116 178,708 
There are other industrial plants 


which have only minor importance. 
Attempts are being made to intensify the 
growing of cotton in southern Bulgaria 
where it has proved to be of good qual- 
ity. the 
slowly due to the lack of properly irri- 
gated land. Cotton i 
twenty-two counties, but in a primitive 


However, work progresses 


now grows in 


way. If the large scheme for irrigating 
the Martiza Valley were realized, it 
would bring 70,000 hectares under culti- 
vation, and ultimately 200,000 decares 


(50,000 acres) of land suitable for 
growing cotton. The sugar beet is 


grown almost exclusively for Bulgarian 
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sugar refineries. The vegetable oil in- 
dustry provides enough for home pro- 
duction and The 


export ot oilceake 


some for export. 


sunflower seed and 


increases steadily. Plum trees occupy 
more than one-half of 
The dried 
for prunes or used for plum brandy. 
Other fruits include 


the area under 


orchards. fruit is either 


apples, pears, 
peaches, apricots, figs, and pomegran- 
ates. Among the nut trees we find al- 
Bul- 
garian cocoons have a good reputation, 
being developed mainly in south Bul- 
garia, around 


monds, hazel nuts, and walnuts. 


Harmanli, Svilengrad, 
Stankmaka, Mastanh, Dlevna, and Stara 
Zagora. 


ever, led to a reduction of nearly 50% 


‘The low prices of 1930, how- 


in the production of cocoons in 1932. 
very year, more territory is given over 
to the Bulgarian vineyards, and more at- 


tention is being paid to dessert qualities, 


FIGURE 4. 
the Orient, and because of the esteem in which its quality is held, it is an important element in the 


list of exports from the country. 


Tobacco drying on racks in the sunshine. 


no 
— 
w 
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of which an appreciative central Euro- 
pean market absorbs increasing quanti- 
ties, although Bulgarian wine is chiefly 
There 
are no real home brands, but several dis- 


an article of home consumption. 


tinct types of wines are made from dif- 


ferent vines. At present, Bulgaria 
exports wine to Germany, Austria, 
Switzerland, Czechoslovakia, and the 
Netherlands. 


Srock RAISING 


Stock raising in Bulgaria is nearly 
always found in conjunction with other 
branches of agriculture and is subordi- 
nated to them, although the livestock re- 
sources are important not only for inter- 
nal needs but also for export. It is 
evident, however, that the number of 
cattle is not increasing at the same rate 
as the population, while the increasing 
internal consumption of meat tends to 





Bulgarian tobacco ranks among the best in 


Tobacco is cultivated in the southern and southwestern part of the 


country, where small sunny valleys with fertile soil are interspersed among the high rugged mountains. 
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reduce still further the surplus available 
for export. 
The 


animals was taken 1n 


latest census of the domestic 
1926, and was as 


follows: 


Horses 481,048 
Mules and donkeys 212,315 
Oxen 1,807,440 
Buffaloes 448,200 
Sheep 8,757,223 
Goats 1,260,580 
Pigs 1,002,015 


Poultry 9,091,808 
Buffaloes are spread mostly through the 
northeastern part of Bulgaria; the horse 
is found chiefly along the Danube, and 
the mule is limited almost exclusively to 
the Rhodope districts. Pigs are raised 
in the southwestern part, while sheep, 
goats, and cattle are distributed through 
We must notice that 


the horse is being used more and more 


out the kingdom. 


for agriculture, although in the towns 
the horse is being slowly ousted by motor 
cars. Mules and asses are found in the 
mountainous districts. Tlorned beasts 
are much more numerous than horses, 
and include bullocks, cows, and buffa 
loes. Buffaloes are not of any great im 
portance, simply supplementing the bul 
locks; 
parts, but even there their numbers are 
The 


has always been renowned as a sheep 


they live only in warm, marshy 


diminishing. Balkan Peninsula 


raising region, and Bulgaria has _ the 
distinction of having more in proportion 
to the number of inhabitants than any 
other country in Europe. But recently 
its number has been decreasing, partly as 
a result of the increase of ground under 
cultivation, and partly owing to the 


transfer to Greece and Rumania of lands 


which served as winter pastures and 
which favored the support of large 
flocks. All the breeds are hardy and 
simple, but give inferior quality wool, 
which is used for domestic industries, 


but is not of the kind meeting the needs 
of modern manufacture. 
Balkan 


raising is bound up indissolubly with 


In every country, poultry 
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the farm life. The development of the 
export from Bulgaria of eggs and poul- 
try in particular has enhanced poultry 
rearing a great deal. But scientific bird 
raising is very exceptional. The breeds 
of poultry are simple ones and not very 
productive. Because of the elimination 
of Russia from the world egg market, 
Bulgaria benefited by a substantial in- 
Of inter 


est 1s the increasing export of fowls to 


crease in her exports of eggs. 


Italy, and, in a lesser degree, to central 
Europe. Germany is the chief cus 
tomer for eggs. 

The development of poultry farming 
in Bulgaria, during the last thirty vears, 
can be seen from the following table : 


Year Chicken Geese Turke Duck Total 
1990 4,044,545 373,150 199,543 134,513 4,751,751 
1905 §,725,080 355,175 185,740 142,257 6,408,252 
1910 7,811,642 400,518 236,673 249,020) 8,688,754 
1920 6,545,892 338,130 249,554 160,459 7,297,035 
1926 9,139,296 337,932 313,618 287,028 10,117,874 
1930 10,000 000 11,000,000 


Beekeeping has also formed a profita 
ble occupation of the Bulgarian peasant 
from the early years of Bulgaria’s exist 
Most of the hives are of the old 
type, but they are being replaced slowly 


erice. 


hy frame hives which give on the aver 
ave double the quantity of honey, but 
slightly less wax. The wax is used for 
the making of cand'es which are burned 
hy the pious in the churches. 

\Ithough Bulgaria exports the skins 
of lambs, kids, sheep, goats, hare, and 
other game, she has considerable imports 
supplementing her own production of 
cattle. 


AGRICULTURAL POLICY 


The future of Bulgaria is bound up 
indissolubly with the prosperity of her 
Mm. Athanas 


\ouzounoff points out in his unpub 


agricultural population. 


lished thesis, “The I-xtension Service as 
\pplicable to Agricultural Conditions in 
Bulyaria™’ 
1933), that the state policy “toward 
avriculture can be deseribed as that of 


(Rutgers University, May, 
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‘assisted laissez faire, although in times 
of emergencies, like the present ece momic 
depression, measures such as govern 
ment action for raising farm. prices, 
tariff, protection, export control, ete., 
are forms of more aggressive state inter 
ference in the agricultural industry of 
the nation.” that 
Bulgarian agriculture must be reorgan 
ized. 


All observers agree 
Such plans must take into con 
sideration the conservatism of the peas 
ant, the need of capital resources, the 
slow adoption of the use of mechanical 
equipment, and the difficult 
situation of the peasantry and their co 


Mr. T. 


Economic 


financial 
operatives. (*. Rapp concludes 
Bul 
varia” (Department of Overseas Trade, 
38), that “at the 
basis of any improvement must come the 


in his (Conditions in 


London. 1932. MD. 37 
DI 


distribution of land into economic units. 
\mong other necessary mprovements 
be mentioned the introduction of 
better methods of the 


seed, the scientific use of 


may 
crop rotation, 
selection. of 
fertilizers, improved methods of cattle 
breeding, mnereased fodder production, 
the improvement of farm buildings and 


\Ithough 


the area of land under cultivation shows 


the combatting of disease. 


a tendency towards inerease, there are 
still large tracts which drainage and ir 
rigation could bring into use or improve 
The problem of increased agricultural 
production is of vital importance not 
merely for the country’s trade balance, 
but Bul 


increasing population, 


also for the maintenance of 
garia’s rapidly 
with which, it is abundantly clear, pro 
duction is not at present keeping pace.” 

Conditions indicate a transformation 
in the agricu'tural structure of Bulgaria. 
The country is little industrialized, and 
the excess of population, finding no out 
let in its own industry, and great difficul 
tics inemigration to foreign countries on 
account of restrictive immigration laws, 
remain in 


is foreed to agriculture 
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Viewed in the abstract, such a condition 
Kither the 
population on land cultivated becomes 


might have two. effects. 
more dense, or the intensity of cultiva- 
tion increases. So far as official statis 
tics indicate, little increase in the area of 
cultivated land has taken place, but a 
perceptible trend toward intensification 


in agriculture reveals itself, 


\MERICAN PARTICIPATION IN 


BULGARIAN AGRICULTURAL PROGRESS 


The need of educating the Bulgarian 
peasant is intimately connected, we must 
notice, with American efforts to help in 
that direction. The Near East Founda 
(151 bifth New York) 


mamtamns at Plevana, a 


tion Avenue, 

Pordim, near 
folk school as a demonstration in practi 
cal education for peasant youth. It 
offers short term courses in farming and 
animal husbandry to boys, and teaches 


child 


and kindergarten work to girls 


home-making, simple nursing, 
Care, 
l-urthermore, the school acts as a basis 
for extension includes 


work which 


twenty-eight villages with 65,200 in 


habitants in its “zone of influence.” 
The students take an active part in this 
village work. The course for bh VS Is as 
yet limited to the three winter months 
when they can be spared from the farms, 
but it is hoped to extend the time to a 
full school year. Praetical work in the 
care of animals and poultry, crop and 
fruit culture and farm management are 
emphasized in the course, which also in 
cludes classroom lessons and illustrated 


lectures 


MINERAL RESOURCES 


So far only a part of the Bulgarian 
mineral riches has been discovered and 
of that part only a fraction has been un 
der exploitation owing to lack of work 
ing capital and adequate means of trans 
portation. With the exceptions of coal 


and copper the mineral deposits have not 
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been utilized to any extent. During the 
period of 1926-1931 the pre duction of 
the mines in exploitation was, in tons: 


Coal Copper 
Year State and Private 

1926 1,205,758 35,536 
1927 1,237,646 10,934 
1928 1,430,326 10,913 
1929 1,651,819 31,370 
1930 1,593,041 27,448 
1931 1,522,541 900 


Over nine-tenths of all the coal pro- 
duced comes from state-owned mines. 
Over 80% of that comes from the state 
mines at the from 
those at Bobovdol and Maritza. Other 
coal mines worth mentioning are at 
Platchkovtzi Borushtitza, 


Pernik, and rest 


and owned 
and operated by foreign and domestic 
capital. 


Maritza and in many other places. 


Coal is found in the valley of 
The 
noticeable demand for better quality coal 
is reflected in the increased production 
from privately owned lignite, black coal, 
and anthracite mines. 

Formerly four copper mines were be- 
ing worked: Plakalnitza mine, at Zgori- 
grad (Vratza); Ikonomov and Troud 
mines at Bourgas; and Istok mine at St. 
Nikola Now all mining 
operations are suspended on account of 
the world crisis. 


( Bourgas ). 


Bulgaria has other mineral resources. 
There are large unexploited deposits of 
iron. The principal oil shale region is 
between Bresnik and Pernik, west of 
Sofia. Gold may be obtained from allu- 
vial washings near Chekhlare, north- 
east of Philippopolis. The chief supply 
of lead is at the Otetchestvo mine at 
Iskretz, near Sofia; copper and lead are 
mined at the Sv. Mina mine at Doupni 
Vrh in the Vratza district, and copper, 
lead, and zinc at the Sv. Ivan Rilsky 
mine at Ossikovo in the Vratza district. 
Other deposits are located in the depart- 
ments of Kustendil, Trnovo, Pash- 
makly, and Haskovo, in the Rhodopes, 
the Iskar Pass and near Berkovitza and 
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Trn. In the Varna region and near 
Yambole manganese, while at 
Shumu-Bohtchilar in the Shumen De- 


exists 


ead Zin Zin Lead S \luminium 
Lead Copper 

11,211 $25 1,284 1,889 
1,229 1,495 6,720 16,789 3,982 2,841 
1,324 2,340 14,762 8,787 4,108 ,742 
3,983 1,925 11,396 9,923 3,653 3,613 
2,762 9,737 1,704 5,747 
3,900 1,382 

partment are aluminum and kac lin. 


Marble is found in the districts of Pesh- 
tera, Stanimaka, Kustendil, and Kazan- 
lik; granite near Philippopolis, Sofia, 
and Samokoy; serpentine, near Philip- 
popolis ; gypsum at Mahalata and lassen 
(Pleven) and at Trin (Stara-Zagora), 
Salt must 
be imported; only small quantities can 
salt 
springs at Provadia, near Varna, and 
of sea water. 


tale at Enina (Kazanlik). 


be obtained by evaporation of 


The volcanic origin of most of the 
Bulgarian geologic strata accounts for 





FIGURE 5. 
among the peasants of Bulgaria, every member 
must aid in wresting a living from the land; and 
every peasant family, many of them large, occu- 
pies itself from early morning until late dusk in 
the simple primitive agriculture that character- 
izes the land. 


Because life is stern and rigorous 
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FIGURE 6. 
are not so lofty as the Balkans, and its charming valleys and pleasant plateaus attract many tourists 


and holiday makers during the summer months. 
the country, for one-third its area is forested. 


the great number of thermal springs 
found throughout Bulgaria. At Sofia, 
Kustendil, Banki, Varshetz, Sliven, and 
elsewhere are mineral water springs of 
as high a maximum temperature as 136 
degrees Fahrenheit, and of sufficient 
volume and pressure to make them con- 
tinuous. The state has erected large, 
modern bath houses which attract pa- 
tients from all parts of the peninsula 
and Europe. At Merichleri, the Bul- 
garian Vichy, mineral drinking water, 
containing radio-active ingredients, is 
being bottled under government control. 
The more important bathing places in- 
clude Banki, Ovtcha Koupel, and Gorna 
Bania, all near Sofia; Vershetz, near 
Vratza; Hissar, near Plovdid; and Kos- 
tenetz, Kustendil. The ‘‘Mo- 
(the Maiden’s bath), near 
Kostenetz, is considered to be the third 


Sliven, 
mina Bania”’ 


in importance of radio activity in Eu- 
rope. Along the Black Sea are several 
beautiful places for bathing ; 


important is The 


the most 


Varna. beautiful 


Forests, in which pine and fir predominate, mantle the Rhodope massif. 
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Its ranges 


Lumbering plays no small part in the economy of 


from the 
heights near the sea at Varna combine 
with the most modern municipal bath- 
ing enclosure to attract thousands of 
local and foreign visitors, especially 


view and the wide horizon 


Germans, Czechs, Hungarian, Ruma- 
nians, and Poles. 


FORESTS 
Bulgaria has valuable tracts of timber 
the exploitation of which the Bureau of 
The forest lands 
represent 28.1% of the total territory. 
Bulgaria’s mountainous character ac- 


lorestry supervises. 


counts for the comparatively high per- 
The Danubian 
plains contain no wooded land. 


or Thracian 
The 


densest forests cover the massive moun- 


centage. 


tains of the Rila, Rhodopes, and Pirin. 
The state owns approximately one-third, 
and the communes, one-half of the total 
forestarea. The largest and most valu- 
able are those owned by the state. 
Those privately owned are parcelled in 
numberless small pieces or patches. The 
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conifers, which occupy one-ninth of the 
forest area, consist of spruce (Picea ex- 
celsa), 50% ; Scotch pine (Pinus sylves- 
tris), with other pines, 35% ; and the 
silver fir (Abies pectinata), 15%. The 
tree most widely distributed is the beech, 
with the oak a close second, dividing be- 
tween them nearly 80% of the area not 
under conifers. Less than a quarter of 
these trees attain any considerable size. 

The forest industry is but in its be- 
ginning, and very few, 1f any, of the 
The 


preparation of timber is still being car- 


main forests are being utilized. 


ried out by the most primitive type of 
sawmill, mostly driven by small water 
wheels, the yearly production of which 
is insignificant. Thus, in spite of the 
large national forests, Bulgaria contin- 
ues to import construction and other 
materials from other countries, mainly 
from Rumania. 


INDUSTRIES 


Except for mining, agriculture, and 
textiles, industry in Bulgaria is but little 
developed, though from the end of the 
last century it has been the fixed policy 
of Bulgaria to support the growth of 
industries by a protective tariff and by 
direct support of the creation of new en- 
terprises. This was manifested by the 
granting of privileges, especially ex- 
pressed in the Law for the Encourage- 
ment of Local Industry of 1928. At 
the end of 1930 no fewer than 1,264 
concerns were enjoying industrial priv- 
ileges, divided amongst the following in- 
dustries : 


Ind of End of End of 

Industr 1928 1929 1930 

Metal working 126 137 139 
Brick, tile and potter; 82 102 108 
Chemical &4 99 113 
Food and drink 365 474 §24 
Textiles 173 204 221 
Woodworking 18 47 59 
Leather 49 54 56 
Paper 4 
Electrical supply 36 41 0) 
933 1,158 1,264 
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This evidently has been an unhealthy 
and too artificial growth, which has been 
checked by the drop in purchasing power 
of the masses. The new government is 
trying now to bring the prices of agri- 
cultural and industrial products into a 
better relationship. 

The most needy are the factories en- 
gaged in the manufacture of agricul- 
tural products—tobacco factories, tan- 
ning mills, and concerns for the produc- 
tion of rose oil. Textile manufacture 
leads among the non-agricultural indus- 
tries. Woolen and cotton cloth 
woven by hand in the homes of the peas- 


Was 


ants when Bulgaria was still a province 
of the Ottoman Empire. The woolen 
cloth, known locally as ‘“‘shayak,’’ was 
made into national costumes by an arti- 
san class of tailors. The widely devel 
oped cottage industry, with a network 
of tailors for the distribution of its prod- 
ucts, formed the basis for the creation of 
a modern textile industry in Bulgaria. 
A factory to manufacture woolen cloth 
for the Turkish army was established at 
Sliven in 1834. 9 After Bulgaria's polit- 
ical liberation in 1879, the government 
encouraged the woolen industry, with 
the result that it grew steadily and was 
adopted gradually in the weaving of 
finer The center of 
manufacture, the best developed of all 
Bulgarian industries, has been, since 
Turkish times, at Sliven and Gabrovo. 


Lor 1s. wor len 


But Bulgaria imports the greater part of 
the raw material consumed in the wool 
mills. The quality of the Bulgarian 
material is inferior and is suitable only 
for the production of rough woolen 
cloth. The imports of wool and wool 
yarns for the better grades of goods 
come generally from France, Belgium, 
and Italy. The principal center of cot- 
ton manufacturing is the Black Sea port 
of Varna; then 
Sofia. 


and 
The greater part of the output 
consists of plain cloth for general use. 


comes Gabrovo 
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Knitting has developed in Bulgaria as 
a domestic but in 


been 


handicraft, recent 


years factories have established, 


mostly in Sofia. Conditions are favor- 
able for sericulture. The equipment of 
silk recling mills, however, is said to be 
inadequate for dyeing and finishing and 
most of the LOC xls are converted outside 
the country. 


FIGURE 7. 
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ube and Danube-Elbe Channel, which 
serves as a medium of transportation, 
rivaled by none, due to the low transpor- 
tation costs to be added to the price of 
import and export goods, if transported 
by water, instead of rail. The Bulga- 
rian ports on the Danube are, in order, 
from west to east: Vidin, Lom, Koz- 


lodoui, Orehovo, Beshli, Somovit, N1- 





In the state-owned factories of Bulgaria compulsory or drafted labor is utilized, not 


only for the production of manufactured goods, but for mobilization and training in unified service 


under discipline. 


Chacaroff. 


TRANSPORT AND COMMUNICATIONS 


The Danube, the largest river flowing 
through Bulgarian territory, constitutes 
the The 
500 to 
almost 2,000 meters, and connects Bul- 
garia via the Danube-Elbe Channel with 
Hamburg and thus with the Atlantic 
Ocean. A waterway of gigantic length, 
reaching from the Atlantic Ocean to the 
Black Sea, is thus provided by the Dan- 


natural northern frontier. 


Danube varies in width from 


Sulgaria has been prevented from military preparations, but enforced labor is as 
good a substitute for a conscripted army as Bulgaria has been able to find. 


(Courtesy of C. D. 


kopol, Svishtov, and Rustchuk, the more 
important being Rustchuk, Lom, and 


Vidin. 


way of any commercial importance is 


The only other internal water- 


the Maritza River, which is navigable 
for small craft as far as Philippopolis. 
‘The two main ports on the Black Sea 
are Varna and Bourgas, the latter grow 
ing at the expense of Varna, partly be 
cause of improved rail facilities, and also 
because it handles the important tobacco 
trade. Varna, on the other hand, lost 
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its rich agricultural hinterland when the 
Dobruja went to Rumania. Some im- 
provements are also in progress at the 
smaller ports such as Valliliko, Anhialo, 
and Sosopol, which serves coastal traf 
fic only. The Bulgarian Trading and 
Steam Navigation Company, the only 
Bulgarian enterprise owning steamships, 
receives a subsidy from the state. 


The state owns and operates virtually 


all of the railways of the country. In 
1929, the length of lines (standard 


gauge ) covered 1,511 miles; in addition 
296 miles of narrow gauge lines oper 
1928, the length of line per 
10,000 inhabitants was only 3.1 (4.7 in 


ated. In 


Yugoslavia, 5.7 in Czechoslovakia, 6.2 
in Austria), and 45.4 miles per 1,000 
square miles (64.9 in Yugoslavia, 153.4 
128.4 in Austria). 


Obviously, the inadequacy of transpor 


in Czechoslovakia, 


tation and communication hampers the 
country’s economic situation. 

Because of the poor roads and low 
standard of living, the number of auto- 
mobiles in Bulgaria is very small; in 
1929, 3,701 were registered, of which 
2,619 passenger 1,082 
trucks and busses. 


were cars and 
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During the summer months Bulgaria 


is served by three foreign air lines, 
namely the French Compagmi Interna 
tionale de Service Aecrienne, the German 


Luft Ilansa, and the Polish Lot. 


FOREIGN COMMERCI 


\ favorable balance of trade depends 
mostly upon the success of Bulgarian 
of Bul 
agricultural 
\nother factor is the 


harvests, since more than 90% 


varla’s exports are and 
allied products. 
need to find markets where these prod 
ucts could be sold for a reasonable price. 
Because of heavy foreign indebtedness, 
Pulgaria needs a favorable balance of 
trade. Yet the fact remains that during 
the post war decade, the imports ex 
the The 


1928, and 1929 were especially 


ceeded 


1925, 


exports. deficits of 


large. In general, the imports during 
the years 1924-1928 showed a gradual 
increase, while from 1929-1933 a grad 
took The prin 
cipal categories affected were textiles, 


ual decrease place. 


which averaged 36% ; instruments, etc., 
12.75%; metal and 


15.2%, ete. 


metal products, 
In other words, these three 
categories during the period under re 





FIGURE 8.—A 
when the second Bulgarian kingdom was inaugurated 


view of Tirnov the ancient capital of Bulgaria. 


Its history dates back to 1186, 
It was at this place that the constitution of 


Bulgaria was adopted in 1879, and the independence of the country from the Turks was proclaimed 


in 1908 (Courtesy of ©. D. Chacaroff 
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view represented 60.7%. The more im 
portant articles such as raw and semi 
manufactured 


"7? ae 


42.d 


materials represented 
© of the total imports. The re 
this latter group resulted 


from the economic crisis in local indus 


duction in 


try; raw material accounted for only 
21.7%. 


showed a large increase (5.9) and ani 


loodstuffs and colonial goods 


mal products were insignificant. 
The situation during recent years can 


best be gauged from the following table : 


Im por / ypor 
Value in Value in 
Thousand Thousand 
Year Ton Leva Ton Leva 

1926 $11 109 5 630 O81 398 862 5 167 600 
1927 $12 349 6 197 210 166 828 6.627.145 
1928 350 O81 7.108 747 368 192 6.321.246 
1929 505 052 & 324 633 302 376 6 397 061 
1930 $12 987 4.589.725 §33. 615 6.191.140 
1931 9? 934 4 660 162 762 676 § 834.175 
1932 61 164 3.471 233 587.941 3.382.845 
1933 »40 BS] > 202 204 430 528 > 846 470 


The value of exports expanded in 
1930 and 1931 due to two quite excep 
tionally good harvests. Though for 
eign trade showed a favorable balance 
during those two years, the outgoing of 
foreign exchange to meet the service of 
foreign loans, reparation payments. and 
other items, caused the balance of for 
eign payments to remain unfavorable. 
Recently, and since 1929, the heavy drop 
in commodity prices on the consuming 
markets abroad shows its effects in for 
eign trade. Thus, in 1932, international 
trade with Bulgaria decreased consider 
ably as compared with previous years. 
exports to the six principal European 
12%, and 
Jas compared with the fig 
ures for 1929. Imports reached a total 


figure of 3,471,233 leva, and accounted 


countries showed a drop of 
imports 10% 


for a reverse trade balance, as compared 
with a favorable trade balance in 1931. 
\Il classes of products and goods were 
affected, principally tobacco, cereals, and 
eggs. During 1933, the foreign trade 
showed, furthermore, a greater decrease 


than during 1932. The imports were 
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reduced in value 36% 


1932 


in comparison 
16% ‘ 


Wheat, eggs, maize, tobacco, and flour 


with and exports about 
show the greatest reduction in exports ; 
as regards imports, the heavy drop was 
due to the lack of foreign currency for 
their payment. 

In general, principal exports include : 
cereals, tobacco, eggs, livestock and ant 
mal food products, skins and hides, rose 
oil, silk cocoons, and other agricultural 
produce. ‘Textiles, as usual, form the 
most important item in Bulgaria’s im 
ports. Raw and = semi-manufactured 
goods for the local industries tend more 
and more to displace imports of finished 
products. Other items in imports are: 
metals and metallurgical products, ma 
chinery, tools and appliances, hides and 
products, timber, mineral oils, fats, pa 
per, vegetable oils, vehicles, and chem 
icals. 

The following table shows, in per 
centages, the participation of Bulgarian 
imports and exports with other coun 
tries, in value: 


Import lex port 

190290 1930 1931 19290 {930 1931 
Germany »2 22 23.22 23.26 29.88 26.18 29.46 
Italy 10 66 13.58 13.67 10 48 8& 30 § 80 
England 8 88 8.19 13.24 156 206 0.99 
Czechoslovakia 8 99 9 37 9.27 176 639 4.62 
\ustria 7.63 677 4.40 2.350. ¢.¢4 Bete 
Rumania 7.10 7.99 4.66 0.42 0.37 0.20 
(,reece 114 105 0.93 7.59 4 41 1.63 
Poland 0.58 1.14 3.10 8 48 10.19 8& 26 
lrance 8 17 9.26 7.04 5 14 5.18 4.94 
Belgium 2.77 > 40 2.37 4 61 4190 8.55 
United State .:26 .3:ae 2:2 167 1.03 O85 
Switzerland 2.56 2.83 ae 209 4.22 §.23 
Hungary 2:38 3: » 23 2.70 3.81 $04 
Holland > 44 2.99 2.09 2 3. 3a 
Exypt 062 0.15 0.12 2.07 2.27' 1.98 


It is evident that Germany, Italy, 
(Czechoslovakia and England are. the 
principal countries of origin of imports, 
while Germany, Austria, and Italy are 
the largest markets for Bulgarian prod 
ucts. 

Imports from the United States con 
sist chiefly of agricultural machinery, 
sewing machines, automobiles, mineral 
oils, rubber manufactures, and textiles 


IXxports to the United States consist of 











FIGURE 9. 
bathers to its sandy beaches during the summer when fruits and fresh vegetables are abundant and 


cheap, and when recreation, both on land and sea, are pleasantest. 


hides and skins, carpets, attar of 


roses, 


furs, nuts, opium, and cheese. 


(CONCLUSIONS 


The hard-working peasant must be 
quite bewildered by the fact that he pro 
duces plenty, and still he and his country 
He 


is patient and laborious, and devoted to 


are in a serious economic situation. 
agriculture. Yet his standard of good 
husbandry is not high, his stock is poor, 
he is rather ignorant of the use of artifi 
cial fertilizers, and his implements are 
generally, though not always, of a primi- 
tive type. 

The 


with men. 


crowded 
More than 50% of all agri 
cultural holdings support five to ten per 
of the hold 
50 


Bulgarian village is 


and more than 60% 
less 


Bulgarian agriculture is not very profit 


SONS, 


ings measure than decares. 


able. Peasants are in debt nine billion 
leva to banks, cooperative societies, and 
private persons. Bulgaria has lost her 
Turkish and Greek markets, and is seek 
ing buyers on the western [European 
markets. Since 1929, when prices of 
agricultural products began to fall, Bul 
garian agriculture has improved with an 
But with the fall of 
prices, rural purchasing power is falling. 
In 1930 and 1931, it dropped 30% be 


increasing yield. 


Varna, which has been called the 
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TA, 


“(Queen of the Black Sea,” attracts thousands of 


Courtesy of C, D. Chacaroff 


low the 1928 level. 


low prices help Bulgarian foreign trade 


Big production and 
to increase in volume. But, essentially, 
the crisis in rural Bulgarian economy 
is rooted in the national economic strue 
ture. ‘The fact remains that agrarian 
production of grain is very unprofitable 
for small households with 


too many 


members. By pursuing a stronger agra 
rian policy, Bulgaria must make greater 
effort to improve the living conditions 
$500,000 
geographical position, and fertility of 


soil 


of her peasants. Climate, 
all these represent excellent condi 
Small 


holdings, lack of capital, absence of agri 


tions for agriculture in Bulgaria 


cultural machines, primitive cultivation, 


excess of human and cultural 
the chief ob 


roses, to 


labor, 
backwardness constitute 
stacles. Vines, fruit trees, 
bacco, vegetables, silkworms, and indus 
trial oil-yielding plants should replace 

The state should in 


communication, 


grain cultivation. 
crease means of im 
prove seed, create a good foreign mar 
ket, facilitate credit for agriculturists, 
and help toward an improvement. in 
technique. In general, the policy must 
be directed toward producing agricul 
tural products in which other countries 
do not compete or in which Bulgaria ex 


cels in quality. 


Kx ONOMIE 


Nevertheless, it must be acknowl 
edged that the Bulgarian agriculturist is 
gradually abandoning primitive ways of 
farming. In spite of the disadvantages 
presented by the small divisions of land, 
investigations reveal an increase of 
plowers (iron and motor), of sowers, 
and other ma 


chines. This is profitable for the United 


harvesters, threshers, 
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States, because the kingdom is becoming 
an increasingly important market for 
farm equipment in the tractor and har- 
vesting machinery lines. But evidently 
the situation of the country will not im- 
prove rapidly if the prices of agricul- 
tural products do not rise in world mar- 
because Bulgaria’s 


kets economy — 1S 


dominantly agricultural. 











BOOK REVIEW 


JON! s, CLARENCI | Kconomic Geos raphy. 
xvi, 419 pp., 5 pp. Selected Reference, 24 
pp. Index. Henry Holt and Company, 


New York, 1935 


‘I his text for the upper high s« hool or college 
freshman level is organized around types of indus 
tries or occupations. Illustrations are profuse 


The 


halftone illustrations are chosen w ith spec ial care 


maps, graphs, and halftones, 334 in all 


as to their geographic and educational value 


They are simple and legible. Each is designed to 
illustrate one fact or feature. Yet they are not 
their 


pictures are 


Aero-survey 
selected. All 


have been collected from wide sources. 


without artistic qualities. 


numerous and well 
Few are 
the products of the commercial 
Many are 
Many of the 


much research and careful draftsmanship 


photograph 
studios. of the author’s own taking 


maps are original and represent 
The 
book bears the earmarks of wide, painstaking 
geographic and educational research, not merely 
the writing down of a text or information from a 
higher level. The style is simple, direct, and 
withal forceful. The author does not play up 
catchy phrases. He avoids emphasizing the un 
usual. He varies his approach to the various 
major units and thus appeals to the children’s 
interest by variety. 

is such that the book may be 


for either a half 


The organization 
used as a basal text year or a 


whole year. exercises readings, topics for in 
vestigation, and reports provide the additional 
work to extend the textual material to a full 
year. 

The author divides the book into seven major 
parts, each part being further divided into chap 
In this the author 


skilfully and interestingly introduces the pupil 


ters. Part I is introductory 
or student to a population map of the world and 


the basic maps-—relief, rainfall, and temperature 


region-—-essential in bringing out the relation 


ships. The pupil is thus introduced early to one 
of the basal tools in yeoygraphic thinking. ‘There 
are also discussed in Part I the major occupations 
Part I] 
world, and Part 

“The Place of Farming in 
is the title of Part IV 


the largest amount of 
than 120 


of man discusses the fisheries of the 
II] the grazing industry 

Activity” 
rightfully 


attention of all the 


Human 
and is yiven 


sections. being used to 


more pages 


disc uss: 


Farming as an Occ upation 
Plantation Farming in the Tropics 
Farming of Marginal Lands 
Farming in the Regions of Mediterranean 
Climate 


Grain Farming in the Semi-arid Plains 


Mixed Farming in the Temperate Lands 
Dairy Farming in Temperate Lands 
This the book 


world being original 


usable 
Among the 
more useful are the ‘‘Chief Farming Areas”’ of 
the world, ‘‘Sugar 


part of has numerous 


maps, many 
Producing Regions,” ‘Corn 
’“Coffee Regions,’’ ‘‘Wheat,”’ 


There are also 


Producing Regions,’ 
“Cotton.” regional 
maps, showing sugar plantations of Cuba, cane 
United States, 


Java, the banana region and trade of America 


and many 


and beet sugar in the sugar in 


, 
the coffee region of Brazil, the distribution of tea 
ar and Middle East, the rubber 
producing regions of southeastern Asia, the rice 


yrowing in the F 


producing region of southeastern Asia, rice areas 
in Japan, sorghum and millet areas, barley in 
Japan, wheat in southwestern Asia, fiber crops in 
southeastern Asia, silk produc ing regions ol Asia, 
regions producing citrous fruits in the United 
States, grape culture in Europe, apple culture in 
Europe, and citrous fruits in Europe 

Much use is made of type studies in this com 
The ty pes are 


McMurry 


Kach is accompanied by a 


prehensive study of agriculture 
briefer than the Charles studies and 
are truly typical 
regional map or a map of a particular farm. 
Among these type studies are the sugar centrals 
in Cuba of the Hershey Corporation, a typical 
banana farm in Costa Rica, a farm village in east 
central China, two Japanese farm villages, the 
Fresno region of California, a spring wheat farm, 
a hard winter wheat farm, a Texas cotton farm, 
a corn belt farm, a farm in Scotland, a farm in 
Norfolk, 
a dairy farm in 
Scotland. 


or more and are large enough for detailed study 


England, a dairy farm in Massachusetts, 
Denmark, and a dairy farm in 


Most of these maps cover a half page 


by the learner. 
The chapters in Part V, 
Industry,”’ 


entitled ‘‘Forestry 
view the topic from the world view 
point—-tropical forests, forest industries, naval 
stores, drugs and other forest products, lumbering 
in the temperate zone, wood pulp, paper, and, 
finally, forest conservation 

The remaining thirteen chapters discuss 
minerals and manufacturing and trade 

The author does not confine himself exclusively 
to things geographic Following the present-day 
tendency in the teac hing of the social sciences, he 
does not hesitate to introduce the learner to re 
lated fields when such a deviation makes its con 
tribution toward an enlarged interest, a wider 
horizon, and a deeper appreciation of the com 


The 


writing 


modern world 
the fact 


geography for children 


plexity of the economiu 


author appreciates that he is 
His objectives are child 
based rather than subject-based 
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